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Model VLRDBS twelve cylinder, 8% bore 
and stroke. Turbocharged unit develops 
1235 BHP at 1200 rpm. (Photo courtesy 
of Waukesha Motor Company.) 





Waukesha’s VLRDBS supercharged diesels 
are perfectly suited for applications such as 
oil rigs, excavators and tugboats where a 
surge of reserve power is essential for emer- 
gency and overload demands. 

This recent series of diesels manufactured 
by the Waukesha Motor Company, of 
Waukesha, Wisconsin, is designed to develop 
tremendous power under the severest oper- 
.. the kind of power that 
puts a premium on piston ring performance. 
Waukesha has selected Koppers Piston Rings 
as have other manufacturers who must .be 
certain of reliable component performance. 
This dependability is yours when you rely 


ating conditions . 


materials . . . wide selection of types and sizes 





on Koppers with their complete range of 
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Waukesha Chooses KOPPERS 
Piston Rings Exclusively 
for Big V-12 Diesels 


. rigid quality control and careful inspec- 
tion. These factors contribute to Koppers 
unchallenged leadership in producing the 
finest piston and sealing rings for industry. 

Instead of undergoing needless expense in 
solving ring problems, take advantage of 
Koppers experience, research facilities and 
craftsmanship. Write for information today. 
KOPPERS COMPANY, INC., Piston Ring and Seal 
Dept., /205 Hamburg St., Baltimore 3, Md. 


TUMACDS 
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* KOPPERS DEPENDABLE 
RINGS CONTRIBUTE TO 
WAUKESHA’S RELIABLE 
PERFORMANCE UNDEF 
THE MOST RUGGED 
CONDITIONS. 
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|| KOPPERS 


HAMMERED 


Industrial Piston Rings 


Engineered Products Sold with Service 
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Graphs Solve NGL-Crude Blending Problems 


1s 


thi 


[ } When natural gas liquids are blended into a 1 

al Pipe line for ti insportation to the refiner it 
sary to know the resultant vapor pressure of 
ire Use of vraphs ce) two and three component 
ires will reduce the .time required for calcu 
ipor pressure of the blend 
By R. J. Evans ...Page 


Where Do We Stand in Automatic Control? 


[ Here is a design eneineer’s progress report on 1 
Status Of automatic station control t ‘ sO 


Mical\ 
ms are about half-way alone the 


mpletely automat Operation 
ible Ol unde deve lopment that Can ¢ nabl pipe 
all the way 


By Newton E. 


eers to go to fully automatic Contro 


Armstrong Page 


Tester Can Cut Microwave Tube Costs 


road trom manu: 


Equipment is no 


L1The 


B be \ portable test set ¢ apab le of use by field servic 
‘n has been developed to allow use of the current 


on method in checking the 2C3 


1 
ittage tubes. Use of this instrument will save time 
tuble-shootine microwave equipment. Instead of 
ring out all tubes so the system can be returned to 
mina hurry. the bad tube can be isolated iTi¢ 


riggs and M. Q. Sharpe Page 


Single Line Substitutes for Co-Ax on 

Microwave Towers 

[7 Several gas transmission c¢ mnpanies have been t 

J rhs out these TLIC] Ue low cost antenna rie 
o years. Icing problems did not prove to be 
ommunications engineers report that they will 

lly suitable 


coaxial cable Page 


how Much Mixing Occurs Between Batches? 
] Here is a set of 


J 


iphs deve loped from theore 


OW prin Ipit S and held test data that will hye Ip 
idk Pipe line contamination cal ilations Lh 


of the variables that affect pipe line mixing 


when finding percentage contaminatior 


nated fraction width for stations downstrean 


By Octave Levenspicl ee 
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9 tube and simil 


lor emergency replacements for dan 


51 


and Quick Look 


To help you put first things first, scan these time-saving 
digests, checking those you want to read first. 


Bolted Access Doors gage Tank hinge: 


bolted door that 


By R. W. Bodley and R, C. Ulm Pave 
Mining Methods Used on Giant 
Gas Line Road Crossings 


CGhiametel rie have calle 


a 
tion of road crossings. Contract l ( rie e N 
ural Gas Company's new 45 and 5 
methods to jack casings nto |] ic mMder road 
Welders and excavation crews ilter 
two parallel casings to speed up tl ol Page 


Thin Film gy pen yr They Are 


[ ] How close do the ce val 1 ep r ( 
the requirements of the ideal coat 


ground protection of pipe lines? A 
along with some of the chemist: behind the de 
of the epoxy resins. Introduction of thi 
the result of intensified researc] 
elopment of the new synthe 


by N. TP. Shideler and F.C. Whittie: Page 


What It Takes to Be a Leader 


By Major B. Foster Pave 
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The worst of U.S. oil's slump likely will terminat 
by mid-vear. There are growing indications to thi 
effect. The outlook does not call for any sharp up 


EDITORIAL PAGE turn or boom conditions, but for gradual gains 


While it may be sometime before the industry r 





covers all the ground it has lost, any measurabl 
relief from present low producing levels, pipe lin 
movement and refining activity would be most we 
come. 

It now seems probable that U. S. oil producin 
rates mav be considerably higher during the last ha 
of 1958 than current low volumes. Certainly, it ay 
pears that May will see the lowest point in produc 
tion. This would be welcome news to U. S. crud 
oil pipe line companies, who have been feeling th 


impact of drastic production cuts. ‘The operation « 
pipe lines at only partial capacity does not mak 
Mm prove for profitable operations. 


Oil’s brighter prospects are based on improvin 
conditions within the industry. Should general bus 





ness activity also recover some of its lost ground, oil 
outlook will record very marked improvement. 
Chief reasons for anticipating better condition 
for U.S. oil are improvements in stocks and the ex 
Outlook pectation that demand will be larger than currer 


low spring volumes. 





Low producing and refining rates during recen 
months have materially alleviated excessive stocks 
\dditional stock improvement is promised by estab 
lishment of low May production schedules in severa 
leading states. Inventories should be in good shape 


. within another 30 to 60 davs. 
for U S Ol | Therefore, some relief from current low producing 
. ° rate seems probable. It no longer would be neces 


sary to curtail production below current needs , 





order to cure excessive stocks. This, in itself, pron 
ises that pipe lines can look forward to moving larg I 
quantities of crude production during the last hall 
of 1958. 


The usual seasonal upturn in demand also is t 





be anti ipated. Unless there is an unexpec ted marked 
worsening of general business activitv, U.S. oil de 
mand will start increasing by July and August 
Spring months invariably are the lowest oil consun 
ing season of the vear, because the industry is be 
tween the oil heating season and the motoring sea 
son. 

The extent of the increase in oil demand will dé 
pend on general business activity. Any substantial! 
recovery in general business activity would result 1 
a sizable increase in oil demand rates, which would 
make necessary a substantial boost in crude oil pips 
line movements. 

Any size relief from recent low operations will be 
great news for all branches of the industry. 


Ct Jame 0 Sales 
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Another Gas-Gathering System 


relies upon 





‘Oilwell’ Direct-Connected 


In this application, cooling 
fans are positioned outside the 
building. Updraft action elim- 


Compr CSSOF Unite mfr reas 





Near Graham, Texas, Universoil, Inc. is gathering 
gas at field pressures of approximately 20 psi and 
discharging it into transmission lines at 800 psi with 
“Oilwell” DGE-300 two-stage compressor units. In 
this installation, each of the three units has a capac- 
ity of approximately 1,275,000 cu. ft. per day at com- 
pressor speeds of 300 rpm. 

These duplex units consist of two slow-speed, 
horizontal-type compressors with top suction and 
bottom discharge connections. They are mounted 
side by side and are driven through right-angle, 
spiral-bevel gears by a single prime mover—all on a 
common skid base. 

Each unit has its own heavy-duty, horizontal, up- 
draft radiator with divided core for separately cool- 


This photo was made before 
the building was erected 


showing how simple the in- 
stallation details can be with 
“Oilwell” DGE Compressor 
Units. 


ing the engine and compressor. For 250 and 300 hp 
sizes, the radiator and fan assembly is mounted ad- 
jacent to the engine and driven from the crankshaft 
by means of a torque tube and fluid coupling. 

An “Oilwell” Engineer will be glad to help you 
select the compressor that is best suited for your 
next application. Our various units, ranging in size 
from 20 up to 300 hp, provide a wide choice. 


DIVISION UNITED STATES STEEL CORPORATION 
Executive Offices—DALLAS, TEXAS Area Offices— CALGARY, ALBERTA 
Export Office— CASPER, WYOMING COLUMBUS, 0 

30 ROCKEFELLER PLAZA DALLAS, TEXAS HOUSTON, TEXAS 
NEW YORK 20, N.Y TULSA, OKLA LOS ANGELES, CALIF 
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In the heart of the oil coun- 2. Phone ical, 200. Adeatiier oon 
application 
try, Lone Star Steel’s huge 





e 
plant is Joe Roughneck’s 
< * : SUBSCRIPTIONS 
solid source of supply for lr. A. Gaden, Subscription Manage I 
: hie Box 2608, Houston 1, Texas, U. S. A 
API casing, tubing and line pipe. Quality-con- Single copies 50 cents (except special issues 


Double pp for single copies more tha 
: ; 1 y . . } 1a ; Pa Ic Subs« 10 ‘ do stic 
trolled from mining of ore to finished pipe. . cree gs Sag ema eee meng My geen tly 
\ . . ° ) Subscription restricted to those engaged in 
Lone star electric weld pipe meets strict Af I pipe line branc h of the oil and gas indu 
or the manufacturing and distribution of 
line equipment. 


specifications. Fully normalized, of course. 


Crossing rivers, bending over hills 





and rugged terrain is routine for 


Lone Star line pipe. 





Neighbor, wherever you are, specify 


Specialized oil publications of THE GULF |! 
Lone Star and we both get a good deal. LISHING COMPANY, 3301 Buffalo Drive, H 


ton 19, Texas; Box 2608, Houston 1, Texas. ( 


Address: GULFPUBCO. 
PIPE LINE INDUSTRY and the PIPE L! °! 
COMPOSITE CATALOG for the oil and ™ 
pipe line industry. 
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912 Republic National Bank Building, Dallas, Texas 
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Check this DARLING gate valve trio for 


ee 7 - ty . 4 . — 
‘ ‘ > 
, £3 a , : 
se : 7 £ , 
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in every oil, gas and petrochemical service 


a. 


. 
OP iy F ” DARLING FULLY REVOLVING DOUBLE DISC GATE VALVES 


—famous for consistently trouble-free operation in all 
kinds of service. Revolving disc principle assures easy 
operation, surer closure, minimum friction, automatic 
seating compensation, extreme life with minimum 
maintenance. Ask for Catalog 57. 


DARLING ALUMINUM ALLOY GATE VALVES 


—featuring all the advantages of the above 
revolving disc principle, plus new economies 
in the handling of “problem” fluids and 
gases or wherever aluminum piping is used. 


Ask for Bulletin SLS 5801. 


DARLING-McEVOY SELF-SEALING CONDUIT VALVES 


—the only conduit gate valve with sealant gasket- 
ing between gates and seats. Every closure leak- 
proof! This and other advantages proved by 
outstanding performance on major lines. Get all 
the facts. Ask for Catalog 57. 





DARLING VALVE & MANUFACTURING CO. 
Williamsport 27, Pennsylvania 


Manufactured in Canada by Sandilands Valve Manufacturing Co., Ltd., Galt 19, Ont 
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YOUR MOST RELIABLE SOURCE FOR 
ELECTRIC WELD LINE PIPE 





A BASIC STEEL PRODUCER... 











( ... USING EXACTING PIPEMAKING CONTROL 





CONVENIENTLY LOCATED 








\N 


Here is close control in every process, from 

Sit Mu ills Maced illte MelieMaculeliiel ile MioMelaitiel| 

( pipe forming, straightening, sizing and bevel- 

ing. Each length is hydrostatically tested to 

API and ASTM specifications to ensure uninter- 

in yver® rupted service. All the qualities you demand 

yck = sole oelolulinel Mi Moll ol Miurielioliicumels Mehgell a 

able from Acme-Newport, where modern fa- 

cilities and well-trained personnel blend with 
73 years’ steelmaking experience. 


Let our pipe specialists tell you more about 
Acme-Newport's ability to’ meet your own 
requirements. 


gt, * SIZES AND WEIGHTS AVAILABLE 

[id 0.0 Wal Wt. Per Fr 
COMPANY ‘n 1a $61 

NEWPORT, KENTUCKY Spa Ar 


(aminn’ 37 107 
A SUBSIDIARY OF \ACME! Company 63 15 107 


(STEEL) eet 


























THE BRISTOL METAMETER™ 


omputer at United Gas Im 


provement ( ompany continu 
ously monitors this gas distri 
bution network, automatically 
totalizes and corrects flow ind 
transmits results to central dis 
patching offic it Reading Pa 


‘ 


See Psy Bees 





tical 









“ooo 
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BRAIN 60 MILES LONG 


computes for this dispatcher 





Bristol The instruments you see above are the readout end of a new Bristol computing 
computing telemeters telemeter system. They’re installed at the Reading, Pa., headquarters of 
. i United Gas Improvement Company, whose natural gas distribution network 
give gas dispatcher serves the areas around Reading, Harrisburg, Lancaster, and A!lentown, Pa. 
instant, continuous, = (See map.) 

fully-corrected In seconds, the Bristol computing telemeters provide the gas dispatcher with 
gas flow values integrated total flow values it used to take him hours to get —if at all. And the 
readings are fully and automatically corrected for factors like pressure, tem- 
perature, supercompressability and specific gravity. In fact, the continuously 
computed readings have generally agreed with the gas vendor's billing meter 

totals far more closely than the specified 1.5°° accuracy. 

Find out how a Bristol computing telemetering system can eliminate slide- 
rule work, information delays and uncertainties from your distribution system 
for natural gas or any other fluid, whether it covers miles or only a few hun- 
dred yards. Write: The Bristol Company, 114 Bristol Road,Waterbury 20,Conn. 

89 


B R 4 gy ¥ a L TRAIL-BLAZERS IN PROCESS AUTOMATION 


AUTOMATIC CONTROLLING, RECORDING AND TELEMETERING INSTRUMENTS 
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NEW! ‘Gounline** Process for cement 
mortar lining of pipe interiors “in place” 


*for pipes 6" to 16" 


in diameter 


, J j . 
particulariy cast tron) 


¢e Combines best 
features of world- 
famous Tate 
and centrifugal 


lining processes 





ONLY MOMENTARY INTER- 
RUPTION TO SERVICE! 

Gives new pipe performance 

Restores flow coefficients 

Reduces leakage 

Reduces pumping and 
maintenance costs 

Protects against corrosion, 
contamination, and water 
discoloration at much less than 
the cost of installing a new line 








Spunline machine is centered in pipe by 
strong guide fingers. 
“ ume. 


T+ 






S ms a lr ie a 3 
Mortar is placed in uninterrupted continuity 
by centrifugal head of this new ‘'Spunline 
process machine which is fed with cement 
mortar under pressure from a pump 





Finished surface has orange peel texture. 


10 For more data on advertised products 
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“In Place” lining by the Spunline Process is accomplished with only momen- 
tary interruption to service. Sections of 300 to 500 feet are lined at 
one time, with temporary by-pass lines established to maintain service. 


Fey Pt a 





a5 


. et 
‘**Spunline’’ operation in progres 


HOW IT'S DONE 


Ihe “Spunline” process might be called a “marriage” of the conventional 

“in place” Tate and centrifugal processes 

It is a process of applying a cement mortar lining “in place” to small diameter 
pipe, developed to provide a thin lining for prevention of further interior 
corrosion and to restore hydraulic flow, particularly in cast iron pipe. The mortar 
is placed in uninterrupted continuity by a centrifugal machine (a centrifugally 
rotating head) projecting the mortar against the wall of the pipe (pulled through, 
as in the Tate process) with minimum rebound and with sufficient velocity to 
cause the mortar to be densely packed and adhere in place. The finished thickness 
of the mortar lining may be '<” or more, with a plus or minus variation of 144”. 
rhe finished surface is not troweled and has an orange peel texture. 


A Division of 
Ameren Pipe 
and 
Construchon Co. 


2414 East 223 St. (P.O. Box 457) 
Wilmington, California 


Why you'll like the ““Spunline’”’ Process 


1. Lining can be carried through many 

bends and certain fittings. 

2. Lining can go right past smaller 
openings or corporation stops...no 
need for plugging such openings. 

. Lining can be thinner than usually 
applied by other processes, with closer 
tolerances. 

4. Compares favorably in cost with other 

methods. 


» 


Specializing in Pipe Protection Problems 


@, 


Write today for full information! te 


Readers’ Service Cards, last page 
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Vhy external recalibration 
s important to users of 
adustrial thermometers 


ymetimes it is necessary to recalibrate 
ermometers in industrial installations 
ie to severe shock from rough han- 
ing, or to calibrate for extreme accu- 
icy at any point on the scale for 
ecial work range. 

lo recalibrate the ordinary bimetal 

ermometer, you must remove the dial 

iss and move the pointer by hand. 
uu will achieve the desired recalibra- 
mn of course, but a number of unde- 
able things may also result. First of 
|. the instrument's air-tight seal is 
itomatically destroyed in the removal 
the dial glass. Secondly, in forcing 
ie pointer, the pointer shaft) may 
ecome bent or twisted. 

Should the pointer shaft become bent 
ven slightly, it can cause the pointer to 
tick due to improper alignment of the 
imetallic shaft on its bearing surfaces. 
fhe obvious result, of course, will be 
accurate” readings and necessary 
epair or replacement of the instrument. 
Vone of these things can happen with 

the RMC external recalibration device. 


A simple dial-reset screw, located on 
the back side of RMC industrial ther- 
iometers, permits recalibration with- 

it opening the instrument in any way. 
this external recalibration feature is 
erclusive with RMC, along with true 
dry-air hermetic sealing. 





SHIPPINGPORT, Pa.—Heavy-duty dial ther- 
mometers play an important role in the oper- 
tion of the world’s first full-scale atomic- 
lectric generating station devoted exclu- 
vely to civilian needs. These thermometers, 
anufactured by RMC, can be recalibrated 
xternally. The plant is a joint project of 
Vestinghouse Electric Corporation, Atomic 
ergy Commission and Duquesne Light 
ympany of Pittsburgh. 


XMC high pressure gauge, 
leveloped for missiles, 


iow available to industry 


MC-LINDSA ¥ 
RESSLEREGAULGES 
licate pressures in 
iges 0 to 1,000 psi., 
to 0 to 15,000 psi., 
th retard scales avail- 
Multiple coil, heli- 
Bourdon tube type, 
th pointer attached direct—no link- 
es or pivots. Can withstand extreme 
ck, vibration, temperature, or over- 
ssure and maintain consistent accu- 





( 


rite, wire or phone—tell us your require- 
ents for indicating instruments, and let 
MC engineering skill go to work for you. 
OCHESTER MFG. CO., 207 Rockwood St., 
ochester 10, N. Y. 
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This maintenance engineer is recalibrating an RMC bimetal dial thermometer by 
means of the exclusive RMC external dial reset screw—a simple on-the-job operation 
with RMC thermometers. 


RMC external recalibration device 
saves thermometer’s hermetic seal 


With this erflernal dial reset screw you can recalibrate your RMC thermometers 
easily and safely, should it ever be necessary. The all-important hermetic seal 
cannot be destroyed and there is no chance for damage to the critical pointes 
shaft. You get the only bimetal industrial thermometer that provides for 
erlernal recalibration when you specify RMC, 





ROCHESTER MANUFACTURING CO., INC. 
207 ROCKWOOD STREET + ROCHESTER 10, N.Y. 













LIQUID LEVEL, TEMPERATURE and PRESSURE INSTRUMENTS 


REPRESENTATIVES IN ALL PRINCIPAL CITIES 


For more data on advertised products. use Readers’ Service Cards last pag 1] 








ELECTRIC POWERED MICROWAVE | 


CONTROLLED PIPELINE STATIONS 


NOW SPAN AMERICA... 
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One of many ways progressive management 
puts UTILITY ELECTRIC POWER to work 


If you are in the pipe line transmission business . . . or if you 
contemplate having anything to do with pipe line transmission 
operations, don't sign any contract for power until you have 
carefully investigated the advantages of UTILITY ELECTRIC 
POWER. Of the 686,000 miles of pipe line systems in America, 








a big percentage of these is operated by Electric Power. When 





you have deliveries to make — at low cost — do it the modern, 


VM LCP — Low-Cost Power 


progressive way. Use UTILITY ELECTRIC POWER. on the Jeb 34 Hewes Sally 


PETROLEUM ELECTRIC POWER ASSOCIATION 
P. ©. BOX 35006 DALLAS, TEXAS 
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NEW HIGH-SPEED BJ PUMPS SMASH 
PIPELINE PERFORMANCE RECORDS 


e NEW HIGHER OPERATING SPEED! 


Operates at 5250 rpm 


e NEW GAS TURBINE DRIVE! 
+000 HP two + cami) 


gas turbine drive 


u 


NEW COMPACT DIMENSIONS! 
Pump is only 511” long, 4 wide 
and 4 high 


NEW REDUCED 
WEIGHT-TO-HORSEPOWER RATIO! 


Weighs 4650 lbs.— only 


horsepower : 


e NEW SIMPLIFIED DESIGN! 


Rugged single-stage, double-voluts 
oubpie- iction, e! } 
circular-confined gasket 
construction with minimum span 
“between be arings for long, 


maintenance-tree operation 


e NEW INCREASED OPERATING HEAD! 


Operating head is 1600 ft 





For operation near closed valve 


t overspeed trip setting ol 





9900 rpm, developed head is 
2600 ft.—a new high 


Boost Trans-Arabian capacityby 25%! - nagh-¢ blame 


; . ] > nn hanica 
V\ B | HIGH-SPEED pipe lime pumps are proving themselves in ru | nique pump mechani 


; , , . Cc ‘ allows 500 lb. suction 
nded service on the world’s largest single long-distance pipeline. Nine BJ ombination allows 5 0 


i ' pressure on start-up, in addition 
rilugal pumping units, installed on the 1,.000-mile trans-Arabian Pipe 





’ 3 ; to high developed pressurs 
4 increased the Capacity of the system bv 256 from about EP OLeL 
1 to 435,000 b/d! e@ NEW LARGER SHAFT DIAMETER! 
lo effect this increase in throughput Capacity, five ol the bs | Pumps We) Larger shaft diameter lowers 
talled in auxiliary pumping units at isolated locations between existin bearing span /shatt diameter ratio 


to 9.3 with static deflection of less 


imping stations. with a sixth auniliary unit for a “spare.” Th ther thre ‘ . 
, , : , | ; The oth ' than .003”. Unit can be run 


| Pump units were permanently installed. The auxiliary units are mounted dry without wear ring damage! 


portable vans to permit rotation and periodic overhaul at a central shop 
permanent @ NEW STUFFINGBOX RELIABILITY! 


‘ . I S ch ical Sea 
itions DU to 100 miles away. Pump ha BJ Mechani al. 


designed for 500 psi suction 


hey operate unattended and remote-controlled by radio from 


| (he trans-Arabian Pipeline installations are futher evidence of Byron pressure 
ckson’s continuing leadership in the design and manufacture of rugged, com- 
t. reliable pumps for the pipeline industry. This ¢ xperience is available to e NEW IMPELLER DESIGN - 
5 : ' 
sist you in finding time-and-money-saving solutions to your pumping problem NO WEAR RINGS 


BYRON JACKSON PUMPS, INC. 


A Borg-Warner Subsidiary BJ { 


BOX 2017-A, TERMINAL ANNEX, LOS ANGELES 54, CALIFORNIA SINCE 1872 
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Engineers at Clark and 
Northern Natural Gas Company 


put 
their 
ATES 
together... 


The result 
isa 


FULLY AUTOMATIC CONTROL 


FROM STOP 
TO FULL LOAD IN MINUTES! 





The Clark-designed Fully Automatic Control 
Panel starts the engine automatically, allows a 
warmup period, sequences the valves for purging 
and blow down, and puts the compressor on line 

with a single push of the start button. In case 
of temperature and pressure malfunction, it will 
give an alarm signal...and upon continued 
malfunction, it will shut down the engine and 
sequence the valves to their off-line position. A 
single push of a stop button will accordingly 
remove the unit from service whenever required. 
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RATIN 
PRESSORS! 


better solutions to pipeline problems... another 








PIPELINE COM 


Problem: Northern Natural Gas Company wanted 


to centralize and simplify all of the starting and 
successive functions involved in putting their 
new Clark TLA-6 Compressor engines on line 
in a matter of minutes, with all due safeguards 
against malfunction. 


Solution: Engineers at Clark and Northern Natu- 
ral Gas Company put their heads together —and 
off their planning boards came the fully Auto- 
matic Control Panel now in successful operation. 
A simple push of the button sets off an automatic 
multi-phased starting and warmup operation, 
with precision timed and preset selections. ..puts 
the pipeline compressors on line within minutes 
... controls the smooth, uninterrupted compres- 
sor service throughout. 


This is another example of Clark’s expert collab- 
oration with the gas industry in devising ever- 


instance of the value to be derived from the Clark 
encyclopedia of experience. For more facts on 
how Clark can help you solve compressor prob- 
lems call your nearby Clark representative. Write 
today for Bulletin No. 151, to 1604 Lincoln 
Avenue, Olean, New York. 


CLARK BROS. CoO. 


One of the Dresser /ndustries 








TURBOCHARGED COMPRESSORS 
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Along the new highways... 
ROSKOTE DOES THE JOB WITH SPEED! 


Fast drying that permits overcoating or wrap- 


ping in a half hour steps up the protective coating 
phase of new pipeline construction on the jobs 
where speed is essential — along the nation’s new 
network of highways. 

A good example is this 8000 foot stretch of new 
8” pipe along the new Southside Expressway in 
downtown Charleston, W. Va. It was installed 
recently for the United Fuel Gas Company by Saul 
and McCallister, Inc., of Yawkey, W. Va. 

This contractor found that two men, using the 
Roskoter for application of Roskote 612 XM cold- 
applied pipe mastic, could keep pace nicely with the 
welders. The coating specifications called for over- 
the-ditch cleaning. two 15 mil applications of Ros- 
kote 50 minutes apart, followed immediately by 
wrapping with 15 lb. perforated asbestos pipeline 
felt. 

Roskote 612XM is a cold-applied, fast-drying pipe 
mastic of high electrical resistivity. Composed of 
high grade native pyrobitumens homogenized with 


Royston Laboratories, Inc. 
Box 112-D, Blawnox, 


Pittsburgh 38, Pa. 


quality aromatic solvents and inhibitive pigment 

Roskote is also highly resistant to corrosion b 
acid, alkali and salt. It dries to a tack-free film i: 
20 minutes or less. It is unaffected by temperatur 
from sub-zero to 250 F. It will not oxidize, scale o 
check, and it bonds readily to previous coats o 
Roskote, coal tar or asphalt. 

Non-toxic and non-irritant, Roskote may b: 
applied by brush, glove, spray or Roskoter. Th: 
latter is seen in use in the photograph. 

The Roskoter, one of the simplest means of coat 
ing pipe known, is also the most effective. It actuall 
“bathes” the pipe in mastic as an extra safeguar 
against pinholes and other coating irregularities 
And it gets the undersurface and other hard-to-se: 
spots, often missed. Coating with the Roskoter ca 
usually be handled by one man. 

Roskote Cold-Applied Pipe Mastic enjoys th« 
confidence of over 400 utilities and pipeline com 
panies. For complete technical data and prices 
write your nearest Royston office. 


BRANCH OFFICES IN ATLANTA, CHICAGO, HOUSTON, 
PHILADELPHIA, SAN DIEGO AND TULSA. WARE- 
HOUSED IN NORTHEAST, SOUTHEAST, NORTH 

CENTRAL AND SOUTH CENTRAL REGIONS. 


A LEADER IN THE FIELD OF INDUSTRIAL COATINGS FOR CORROSION CONTROL. 


16 For more data on advertised products, use Readers’ Service Cards, last page. 
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BRODIE BiRotor METER 


products or crudes 
pipelines 

bunkering 

barge loading 
tanker loading 
refinery runs fo stills 





for 





Note compactness and full 
range of sizes of Brodie 
Meters —from 1" to 12” 
as shown above 





® 12” or 10” flanges or welding ends — pressures to 300 psi 
® Compact in-line design for clean installation in new or existing lines 
® Sustained accuracy and low maintenance of exclusive BiRotor measuring element 


® Complete accessibility for inspection, cleaning, or replacement of unit built 
assemblies without disturbing line connections 








Years of high capacity services have proved the basic BiRotor design > 
handling everything from heavy crudes to high volatiles. Now, the B-123 
offers BiRotor performance for critical high capacity services up to 5,000 











Removal of cover dome gives full access for 
inspection, cleaning and service. The two 


barrels per hour through a single meter. It’s available with a choice of fluted rotors are the only moving parts with 
counters, printers, and remote counter system to meet every requirement. no metal-to-metal contact in the measuring 
F he full bennee Brodie Me af » Sneciali “i »st Bulleti chamber. Friction free ball bearings, counter 

or the full story, see your Brodie Metering Specialist, or request Bulletin and timing gears ore fully enclosed away 
No. 654. from flowing fluid 801 


yr 


DIE Bik” METERS 


RALPH N. BRODIE COMPANY - San Leandro, California, U.S.A. 


MT. VERNON, WN. Y. DALLAS 7, TEXAS CHICAGO OFFICE: SEATTLE 9, WASH. LOS ANGELES 22, CALIF. 
550 So. Columbus Ave. 167 Parkhouse St. 1227 Circle Ave., Forest Park, Il. 2721 9th Ave. N. 5401 Sheila Street 
EPRESENTATIVES WITH STOCKS AND SERVICE FACILITIES IN ALL PRINCIPAL CITIES 
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This quick-governing, fuel- 
thrifty engine on doping detail 
for Western Construction Com- 
pany is only one of many 
International power units on the 
spread! 


Exclusive TD-24 Planet 
Power steering gives posi- 
tive, full-time control for pre- 
cision pipe-handling—upgrade 
or down. Much line-looping 
was done on hilly terrain! 


beat tight 


echedules 


.. With Planet Power: 


Laying a loop of 36-inch line near Kernersville, 
North Carolina, Western Construction Company, 
Austin, Texas, beats its schedule day after day—hills 
or no hills! On this job for Transcontinental Gas 
Company, International TD-24 Crawlers were “boom- 
ing” 6000 feet of big pipe per day for cleaning an 

priming—instead of the 4,500 feet called for. Oth« 

International Superior units were pacing the string 

ing and tie-in work. 














le, ["TD-24’s are schedule keepers” 








PL fir lependable TD-24 sidebooms always enable 

H me t intain the doping schedule, under all terrain 

Fondit ons,” states M. W. Blue, foreman of doping op- 

erat “I like TD-24 Planet Power steering for 

. ee] pipe alignment while carrying, especially in 
hi] ain.” 

. F ecision pipe-handling control, uphill or down, 

xc! TD-24 Planet Power steering lets you feed 

+ “live” power to both tracks. You turn 

as sharply or gradually as desired—without 


vo International Superior TD-24 side- 
the key assignment of handling big 
the 36” pipe for the clearing and doping 
tors have the exclusive super-safety and 






ease of reach-easy controls in vertical 








peered TD-24 sidebooms! 


jerks! Exclusive TD-24 finger-tip hydraulic braking 





and foot decelerator give positive pipe-carrying con- 
trol. And the exclusive TD-24 margin of flotation 


means bog-beating emergency action traction, 


Prove the 130,000 Ib. lift capacity—and all the 
other spread-speeding International Superior TD-24 
sideboom advantages. Measure the downtime-preven- 
tion value of exclusive wear-saving fleeting sheaves. 
See your International Superior Distributor for a 


demonstration! 






International Harvester Company, Chicago 1, Illinois 


Thal le 


SUPERIOR 









SEAT RING 


In Gas, Petroleum or Chemical Industries...’ 
Use the NEW 


AUD 


SEAT RING 
SPREADER 





DISC 


0° RING s SEAT RING 


SEAT RING 
0 RING 


TEFLON INSERT DISC 


It's vapor-tight - non-lubricated - optional flow 
- full opening - double block and bleed 


The new vapor-tight, non-lubricated Keroseal Valve offers a 
revolutionary concept in valve design, embodying advantages 
not found in any other valve. This Keroseal valve handles 
liquids and gases in the petroleum and petrochemical industry, 
as well as a wide variety of fluids in the chemical industry. A 
vapor-tight seal is effected mechanically without the use of 
costly lubricants. Wear, frictional drag, wiping and consequent 
galling of seating surfaces are eliminated by this entirely new 
principle of valve operation. 






today for your copy of 5 | 
this full-color bulletin. 


For more information aan 
on the revolutionary ig s " 7 
Keroseal Valve, write | 1 





KEROTEST MANUFACTURING COMPANY 
2516 Liberty Avenue, Pittsburgh 22, Pa. 


In Canada, Kerotest products are manufactured and distributed 
exclusively by Guelph Enginéering Company, Guelph, Ontario. 


For more data on advertised products, use Readers’ Service Cards, last page 
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Valve fully open. In closing, dises 
and spreader move down, perpen- 
dicular to flow. 








Dises are positioned without drag 
across seat. When disc lug rests on 
seat ring, continued downward 
motion of spreader moves discs par- 
allel to flow. 











Valve fully closed. Spreader holds 
discs vapor-tight against sect rings. 
When opening, seated discs are 
retracted with the same parallel 
motion—again with no drag against 
seating surfaces. The upward motion 
does not begin until discs are clear 
of seat ring. 
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For 
" _ Gathering 








WITH Beales POINTS OF ADJUSTMENT . 


BIHINSULATOR | Fits! TBARE “OR ‘COATED PIPE. 
Pek os wi * f 
wi 4. & smaller coe two joints) 


pn tien Ae 


\Céinpaciness of Thinsulator gs e 

x provides generous clearance’ 

“ubetween pipe and casing” 
~“ 





SIZES: 2” to 12” 


(12” sizes shown) 


MORE 
OUTSTANDING FEATURES: 


® Tough resilient plastic | | LD Willicmzon. lac. 


will net crack P.O. BOX 4038 TULSA 9, OKLAHOMA 





s Extra wide band with REPRE F A f . AMAR . PLA f ’ 
f . A * N . AN Fif . AN FRA 
ample runners for all Sad ace aye eRe. sot aia 
around protection and saaelke aaa a << nine = Cheba " { 
support ENEZUELA © RBAN NATA AFRICA © PARIS FRANCE © fY A 
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A one-volume reference library for purchasing and specifying. That's 
the best way to describe the only comprehensive catalog data file published 
specially for the Pipe Line Industry. Convenient to handle, thoroughly 
indexed, it is saving time and money for thousands of pipe line men. 


i r st FOR INFORMATION ON MANUFACTURERS AND SERVICE COMPANIES 


Included in 14/ equipment and service company data in PLCC, 
there are 1,627 manufacturers’ representatives and sources of supply listed. 


@ 
f rst FOR INDIVIDUAL EQUIPMENT AND SERVICE ITEMS 


There are 11,148 items of equipment and service items cataloged. 
with detailed information on specifications, installation, operation, main- 
tenance, service——an entire library of useful reference. 


a 
: rst FOR CONSTRUCTION EQUIPMENT AND SERVICE 


Pipe Line construction and service items listed in Pipe Line Composit 
CaTtaoc total 390... an invaluable aid to office and field specifications and 
purchases. 


When you are ready to buy or specify, or if you just want planning in- 
formation, look first in Pipe Line Composite CatAa.oc. 











a. AC Industries, W-K-M Division 
; Th Aerotec Corp. 

a M. N. Aitken Co. 

Alc » Products, Inc. 


Multiple Corp. 
Frank W. Murphy, Manufacturer, Inc 


National Cylinder Gas Co., 





These leading manufacturers. 


ch Pump Co. 

1 Chemical & Dye Corp., 
rrett Division 

Chalmers 

n Manufacturing Co. 
ican Blower Division of 
ierican-Standard 

ican Cyanamid Co., Jefferson 
emical Co. Subsidiary 
or-Wate 

matic Power Inc. 


suppliers and service companies 
have filed complete or condensed 
catalog data in the current 
edition of the new Pipe Lint 
Composire CaATra.oc. See thei 
detailed information in the cata- 
log when you are ready to buy 


General Electric Co 
The Gorman-Rupp Co 


Tube Turns Division 
National Tank Co. 
Naylor Pipe Co. 
Nickles Machine Corp 


Oliver Tyrone Corp., Berry Hydraulics 
Oil Well Supply Division, 
United States Steel Corp 


Panellit, Inc. 

Peerless Manufacturing Co 

Pelican Supply Co., In 

Penberthy Manufacturing Co.. Division 


Barber-Greene Co Granberg Corp. Buffalo-Eclipse Corp 
Barrett Division, Allied Chemical & Greenhead Sling and Supply Co Perrault Equipment Co 
e Corp. Greenwood Valve Division, Petrolite Corp., Tretolite Co. Division 


Vernon Tool Co., Ltd 
Grove Valve and Regulator Co 
The Gulf Publishing Co. 


(Pipe Line Forms 


Pipe Line Development Co 
Pipelife Corp 

Pittsburgh-Des Moines Steel ¢ 
Plyon OX, Modern Motors 


( | Beaird Co., Inc. 

: Hydraulics, Oliver Tyrone Corp 
lehem Supply Co. 
Bettis Corp 


: Books for Pipe Line Industry Gulf States Asphalt Co., Division of Sales & Service 
Borg-Warner Corp., Byron Jackson Div. Bramble Industries Porter Co | 
Bi ble Industries, Gulf States Asphalt H & L Tooth Co. ; ei ndhag  see oogg — 
' Division H & M Pipe Beveling Machine Co Retiatg | “ 
B rus-Erie Co Pye Telecommunications Ltd 


Hamer Valves Inc. 

Hammond Iron Works 

Haynes Manufacturing Co 

Hercules Motors Corp. 

Holcombe Co., Inc. 

Homelite, Division of Textron In 

Houston Equipment Co., Inc., Division of 
Houston Foundry & Machine Co 

Hudson Engineering Corp. Schramm, Inc 

Humble Oil & Refining Co SHMCO Valves In 

Hydril Co. M. B. Skinner Co 

inane Baad Ca Snelling Manufacturing, In 


a - Southern Mill & Manufacturing Co 
International Telephone and Tele graph S . ac , 
- : prague Engineering Corp 
Corp., Federal Telephone and 


. ; Staytite Co 
Radio Co. Division rm Gennes Co 


Jefferson Chemical Co., Subsidiary of N.C. Stearns Co 
1 Steel Forgings, Inc. 


American Cyanamid Co 
Johns-Manville Corp., Dutch Brand Dis Superior Equipment Ci 


King Tool Co., Ltd 
Kinzbach Tool Co., In« 


L & M Company bape Me orp 

L-K Pump Valve Co ema -Craver Co., In 

Le deen Mfg. Co. Sere ba ~*~ viatns 

LeRoi Division, Westinghouse . ite Uo., Vivision 
Air Brake Co. — D. Song In . . 

Lloyd Metal Foundry vy 4 reo ya n ol tional 

Lubrikup Co., In« yin vi 

Lufkin Foundry & Machine Co 


Buffalo-Eclipse Corp., Penberthy 

fanufacturing Co, Division 

G Bynum Co 

Byron Jackson Pumps, Inc 
Borg-Warner Corp 


: | Caldwell Co. 
Philip Carey Mfg. Co 
Caterpillar Tractor Co 
( dic Protection Service 
ral Plastics Co 
Bros. Co., One of The 
esser Industries 
/ ng Hoist Division, Duff-Norton Co 
rado Fuel and Iron Corp., 
kwire Rope Division 
ercial Iron Works 
Bros. Equipment Co 
e Cook Co., Division of Dover Corp 
sion Rectifying Co., In 
Cotten Co 
M Crose Manufacturing Co., Inc. 
I her-Rolfs-Cummings, Inc 


Quality Marsh Equipment Co., In 


Ramsey Winch Manufacturing Co 
Reilly Tar & Chemical Corp 
Remco Manufacturing Co 
Ridgeway Division, Elliott C« 
Rochester Manufacturing Co., Ir 


Subsidiary 


, 





Taylor Instrument Companies 
Textron Inc., Homelite Divis 


> | , ’ e 
Deere—Industrial Division of Petrolite Corp 
) r Corp., C. Lee Cook Co Division 
D er Industries, 
rk Bros. Co. Division 


rnet Cove Barium Corp. Division 


| D ng Valve & Manufacturing Co 


United States Motors Corp 


D Thru Gate Co : , United States Steel Corp., Oil Well 
' , . . « ag 5 4 - < l ort On of the . 
v Norton Co., Coffinge Hoist Division =e —— Corp - Supply Division 
” . ine gram Magnetrol Inc Vernon Tool Co., Ltd., Greenwood 
———— ar S.N. M.A, R. E. P Valve Division 
Edwards, Inc Marsh Instrument Co J. H. H. Voss Co., In¢ 


t Co., Ridgway Division Mason-Neilan Division of 

rt Manufacturing Co., The Maxim Worthington Corp 

ncer Co. Subsidiary C. A. Mathey Machine Works, Inx 

eering Research Corp. Mavor-Kelly Co. 

Maxim Silencer Co., Subsidiary of 
Embart Manufacturing Co 

McFarland Engineering & Pump Co 

McFarland Manufacturing Corp. 

McKissick Products Corp. 

Mercoid Corp. 

Midwestern Pipe Line Products Ci 

Mine Safety Appliances Co 

Mixing Equipment Co., Inc 

Modern Motors Sales & Service 

Morris-Young-Owens Co. 

Mountain States Asphalt Co., Division of 
Bramble Industries 


W-K-M Division of ACF Industries, Ir 
E. H. Wachs Co 
John Waldron Corp 
Waukesha Motor Cx 
Westinghouse Air Brake Co., 
LeRoi Division 
Frank Wheatley Pump & Valve Mfr 
White Diesel Engine Division, 
The White Motor Co 
Whitmor Homebuilders, In 
Wickwire Rope Division, The Colorado 
Fuel and Iron Corp 
Wilkinson Products C« 
Worthington Corp 
Worthington Corp., Mason-Neilan Division 


Yale Machine Works 


PIPE LINE composite CATALOG | 


Published by PIPE LINE INDUSTRY 


Corp 
-Birmingham Co., Inc. 
il Telephone and Radio Co., 
sion of International Telephone 
relegraph Corp. 
“ingineering Corp. 
illic Gasket Co 
Products Co., Division of 
ir Corp., Ltd 


er-Denver Co. 
Pump & Burner Mfg. Co 
n¢ h Mfg. Co. 


P. O. BOX 2608 HOUSTON, TEXAS 








| Cut Your Trenching Costs 
| With “Teams” of Bucyrus-Eries 


Even when the going gets rough, you 
benefit from the extra output of Bucyrus-Eries. 
And when all the excavators on your spread 
are Bucyrus-Eries, you have an unbeatable 
combination. From the ground up, these ma- 
chines are designed and built to put power to 
work moving dirt with top efficiency. 


It will pay you to find out more about the 
excavators that are fast becoming preferred 
from coast to coast for pipe line work. See 
your nearby distributor today for all the facts. 


528E58 


BUCYRUS 


ERIE 





A Familiar Sign at Scenes of Progress 
SOUTH MILWAUKEE, WISCONSIN 





It was tough going for these 22-B hoes work 





gas pipeline near Hawley, Pa. They excavate 
crossing at the bottom of a gorge. Rock, quicksand, and a 
strong current call for 





schedule. Here, as on trenching 
Bucyrus-Erie dependability pays off 





Built for rugged going, these 22-B hoes make a good Ww 
howing as they trenched for the northern Ontario link th 
of the trans-Canada pipeline. For about 78 miles 
through rock, mud, clay, and sand, these 22-Bs dug a tt 
6!2-ft. ditch. The line runs from the Manitoba border ir 
to Ft. William and Port Arthur, Ont. One of the men, t! 
who has operated Bucyrus-Eries since 1929, says it t! 
has been 15 years since his machine bogged down. 

\ 





Bucyrus-Erie 22-Bs are fully convertible in the field from 
hoe to clamshell and other front ends. These clamshells 
cleaned out a pipeline trench and worked on a road 
approach in Saskatchewan, Canada. One clamshell is 
shown moving up as the other digs. 


On both sides of the border, Bucyrus-Eries are gaining 
favor with pipeline contractors because of their ability to 
perform well under tough conditions. Here a 22-B hoe 
teamed up with a 22-B dragline to dig trench across the 
South Saskatchewan River for a 12-in. gas pipeline. The 
job site is near St. Louis, Sask., Canada. | 


ss 
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worth Lubricated Plug 
ry valves 


..+ They are pressure 
with an insoluble lubricant readily renewed while 
valve is in service. Lubricant completely surrounds 
plug ports assuring a tight seal against leaks. It also 
ures ease of operation by reducing friction between 
body and the plug while at the same time protecting 
finished surfaces against corrosion and wear. 


Valves are the most satis- 
available for the handling of gritty 


ensions, and many other destructive, 


corrosive industrial and chemical solutions. 
hey are ideal for general refinery and pipeline 


ice, 


sealed 


Lubricant system of a Walworth No. 1700F 
Regular Gland, Wrench Operated, Steel-iron, 
Lubricated Plug Valve. Other Walworth Lubri- 
cated Plug Valves include Single Gland, and 
Ball Bearing types. Sizes to 30-inches — pres- 
sures to 5,000 psi, and for vacuum service. 


erosive, 


FOR COMPLETE INFORMATION, SEE YOUR WALWORTH DISTRIBUTOR OR WRITE FOR ILLUSTRATED CIRCULAR 


WALWORTH 


750 Third Avenue, New York 17, New York 








JBSIDIARIES: GU] Aor sTEEL PRODUCTS CO. Ca¥ Pgs CONOFLOW CORPORATION 
sw SOUTHWEST FABRICATING & WELDING CO., INC. 


WALWORTH COMPANY OF CANADA, LTD. 


M&H VALVE & FITTINGS CO. 








1958 


PIPE LINE 


INDUSTRY 
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PEDRICK PISTON RING SETS 











Improve Diesel and 
Gas Engine Performance! 





PEDRICK Piston Ring Sets for diesel and gas engines are ‘'preci- 
sioneered” to assure maximum power with minimum oil consump- 
tion, to most effectively seal against blow-by, to deliver the 
greatest number of hours of efficient performance at lowest 
operational and maintenance costs. 


The rings in a PEDRICK "Precisioneered” Set are individually 
designed to assure users coordinated feam action. The assembled 
set is tailor-made for unitized action in the specific engine. 


That's why PEDRICK Engineered Sets are used as original equip: 

ment in practically all leading heavy-duty diesel and gas engines 
. and why when replacement rings are installed, PEDRICK 

Engineered Sets are specified by most maintenance men. 


Complete Sets...or open-stock rings, you get improved perform: 
ance, more economical operation when you specify PEDRICK 
Piston Rings. And remember, if you have any kind of a ring problem 
you can count on us to help you solve it. Write, wire or phone 
WILKENING MANUFACTURING COMPANY, Philadelphia 42, Pc 
SAratoga 9-3770. In Canada: Wilkening Manufacturing Co 
(Canada) Ltd., Toronto 2. 








PISTON 
RINGS 


PEDRICK PIONEERED Conformable RINGS 
FOR BIG BORE ENGI! £5 
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uses Cooper-Bessemer Engines with BENDIX 
MAGNETOS art their Marcus Hook Refinery! 


1% A MATCHED IGNITION SYSTEM 


L. C. MAGNETO 


Long service life 


Simplified maintenance 

Longer spark plug life 

No unscheduled ignition shutdowns 
Positive spark timing 

High voltage output 

Matched ignition system 

Single or dual ignition 


Flame proof 


-~oso oconoeoue®wrn = 


Low maintenance costs 


- 


For engines of 6 through 16 cylinders 
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Pictured above is a section of the 
power e quipme nt used by the Sun 


ments in engineering, design and 
production techniques. The result 


Oil Company in an ammonia plant is a matched tenition system 
at their huge Marcus Llook Refinery. LL. C. Magneto plus Bendix Hi-\ 
Typical of Sun's utilization of transformer coils—that delivers 
the most modern equipment in more than ample voltage with 
their refining process is this greatly reduced maintenance costs. 
Cooper- Bessemer Model LSV12 That's why whenever Lop per- 
engine equipped with Bendix* formance is a must, vou ll find 
L.C. Magneto and Hi-V Coil. more and more important oper- 
Because the Bendix L. C. is a ators making the new Bendix 
completely new type of magneto, L. C. Magneto their choice. 


it incorporates the latest develop- 


SCINTILLA DIVISION OF BENDIX AVIATION CORPORATION, SIDNEY, NEW YORK 


Export Sales and Service: Bendix Inte 
2 f nd aw rk 
) Aff 3 E 
Bivd M 
FACTORY BRANCH OFFICES: 117 E. Providencia Avenue, Burbank for 
Pennsylvania . Paterson 8B ding 18038 Mack Avenue Detroit 4 v 
Washington R oad, Milwoauke 17, Wisconsin . Hulman B ding, 120 West Se i Street yton ¢ 
8401 Cedar Springs R sd, Dalia 19, Texas + Boeing Field, Seattle 8, Washingtor 1701 “K 
t N Washington 6, C 


Gendir 


SCINTILLA 
DIVISION 


AVIATION CORPORATION 
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C. E. Williams, Gulf Sales Engineer, Midland, Texas, and 
G. W. Ramsey, Assistant Plant Superintendent, inspect 
force feed lubricators on one of the modern gas engines 
at the Goldsmith plant of El Paso Natural Gas Company. 


No lubrication problems in 8 years of operation 


Since 1949, twenty-seven gas engine-compressor units developing 39,985 
horsepower at the Goldsmith plant of El Paso Natural Gas Company have 
been thriving on Gulf Security Oil. Bearing, ring and cylinder wear main- 
tenance records have been excellent. 





Insure safe, more effective lubrication protection for your compressor 
units. Specify Gulf Security ... the high quality, straight mineral oil. For 
full information, call your nearest Gulf office. 


GULF OIL CORPORATION, Dept. DM, Gulf Building, Pittsburgh 30, Pa. 
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‘AALLIS-CHALMERS 
DIESELS 








D-516 


131 brake hp at 1800 rpm 








“| 


ae * 


a 


P 
- two completely new Allis-Chalmers diesels 
sive you real Do-More Power — high-torque power 
hat puts maximum turning effort on a shaft at the 
‘bread and butter’’ speeds you actually use. They 
ire smooth, steady, responsive to give you more 
rofitable performance wherever you use them. 


Follow-through combustion results in top fuel 
conomy, lower operating costs. 


D-344 D-516 

*iston displacement, cu in- + + = 344 516 
Bore and stroke - - . . A i 4X x 5% 

.— £_ Set, a eo a oe 4 6 
Maximum bare engine horsepower- - 88 131 

(at 1800 rpm) 

Power unit horsepower (at 1800 rpm) - 79 122 
\aximum torque at rpm - + + + 278 @ 1000 392 @ 1300 


No. 2 Comm. Diesel 


Fan to flywheel engines 
Open or closed power units. 


aie a es oes 


Types So ie ee ee Sop were ae 


D-344 


88 brake hp 
at 1800 rpm 







ee ee ee 


THEY’RE ALIVE WITH WORK-POWER AT SPEEDS YOU CAN USE! 


Strength flows from end to end through husky 

forged steel crankshaft. 

Positively controlled cooling and lubricating work: 
wonders with efficiency and engine life 

4-cycle simplicity fortifies your work-power, gives 
you more for your engine dollar. 

Built-in safeguards provide protection, help assure 
dependable performance. 

Ruggedness throughout means bonuses in long life, 
more operating hours per dollar. 

Call your Allis-Chalmers engine dealer. Get the 
complete story on these and other Allis-Chalmers 
Do-More Power engines — 9 to 516 horsepower; 
operating on diesel fuel, gasoline, LP or natural gas. 


ALLIS-CH&LMERS 
ENGINE - MATERIAL HANDLING DIVIS 
MILWAUKEE 1, WISCONSIN 


ALLIS-CHALMERS 


















REVOLUTIONARY SIDE BOOM 


proven for Pipe Line Industry 





The Only Side Boom Mounted On Rubber Tires! 


Rubber Tire Mounted 


SOONER 
BOOMER 


Handles 10-inch Pipe! 


LOW-COST SOONER-BOOMER DOES THE 
WORK OF 2 CONVENTIONAL MACHINES! 


The Sooner-Boomer is the world’s first side boom mounted on 
ber tires. Designed to handle 10” pipe, this revolutionary machine 
P minates unnecessary right-of-way damage on city work—elimi 
: the need of pipe stringing along city streets ahead of ditch. A 
ow center of gravity makes the Soon r-Boome1 highly stable loaded 
nl It operates at road speeds on back haul, and is equip- 
with a swamper platform. A 12-foot boom makes it possible to 
ower in over spoil. Power up and power down on all cables assures 
iltimate fety and precision line-up, The Sooner-Boomer easily 
owers in or bends 8-inch pipe, Excellent performance on clean-up 
ditch dressing. The Sooner-Boomer is designed to put all weight 
wheels, eliminating any strain on engine, transmission and differ- 
ntial 


OPTIONAL: 7 foot angle dozer: rear-end winch: 8 forward 


| and 
everse speed transmission: trailer hitch )-pin connected, boon 
mounted bending shor available in 2, 4. 6 and 8” sizes 
LIFTING CAPACITY 8 Ft. Radius 2450 Ibs. plus 
t Ft. Radius 3750 Ibs. plus 10 Ft. Radius 1500 Ibs. plus 


USING FORD SERIES 600 AND SERIES 800 TRACTORS 


30 


ee 
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Check These Features 
Mounted On Rubber Tired Tractor! 
Power Steering! 

Highly Maneuverable! 

Road Speed up to 27 MPH! 

No Hauling Problems! 

All-Hydraulic Operation! 

Hydraulic Controlled Counter Weights! 
Perfect Operator Visibility! 

12-Foot Boom Handles 10” Pipe! 
Lowest Initial Cost! 

Lowest Operating Cost! 


Six months warranty from date of pur- 
chase on tractor and SOONER BOOMER! 








SOONER 
BOOMER 


MFG. DIV. 


Oklahoma City, Okla. 


P. O. Box 8686 ®@ Phone TRinity 8-2127 








For more data on advertised products, use Readers’ Service Cards, last page 
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If you are a pipeliner 


you'll appreciate this self-sealing gasket in 
scraper trap and blowdown closures 


Little things . . . like the gasket for a scraper trap or 
owdown closure for example . . . can be a big headache 
ut not this one. It is the self-sealing gasket used in UNI- 
OLT pipeline couplings. The UNIBOLT design makes line 
ressure do the sealing. And this design practically encloses 
1e gasket in steel so that when the closure is opened and 
osed the gasket is hardly disturbed. Made of oil- and gas- 
sistant Hycar nitrile rubber, this gasket will last indefinitely 
ider normal conditions. 

UNIBOLT scraper trap and blowdown closures are 
inged for easy operation. Release only two bolts and the 
osure swings open and shut like a door. No heavy lifting. 
\o time-consuming multi-bolt flanges. See our detailed data 

Pipe Line Composite Catalog and write or wire for any 





eeded information. 


THORNHILL CRAVER CoO. 


P. O. Box 1184, Houston, Texas 
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MIXCO fluid mixing specialists 


Is sludge hogging your tank capacity? 


SLUDGE IS NO PROBLEM for Ho 


to LIGHTNIN Mixers. 


WITHOUT LIGHTNIN MIXERS 
Diameter— 120 ft. 
BS&W level—2 ft. 
Storage capacity lost—4000 bb 


WITH LIGHTNIN MIXERS 
Diameter—120 ft. 

BS&W level—less than one inch 
Storage capacity lost—negligible 


Cooperative Refinery Association cleans tanks by flipping a switch. So can you. 


Sludge is a tank hog. It eats up 
valuable tank capacity you badly 
need for crude. It’s a messy tenant, 
too, and cleaning up after it is a 
costly, dirty job. 

Rid your tanks of sludge, and 
you add as much as 12% more 
capacity to your pipeline stations. 

Cooperative Refinery Associa- 
tion brings crude oil from Wyo- 
ming to its pipeline station at 
Holdrege, Nebraska, stores it in 
two 55,000-bbl. tanks. When the 
crude moves on to the refinery at 
Phillipsburg, it leaves a minimum 
of BS&W in the tanks. In more 


than a year of operation, scarcely 
an inch of sludge has accumulated 
in either tank. 

Simple method pays off 
Secret? Cooperative Refinery As- 
sociation equipped each tank with 
a LIGHTNIN Side Entering Mixer. 
When temperature falls 
70°, these mixers go to work for 
about four hours a day. They keep 
bottoms stirred, prevent oil from 
congealing. When the oil moves 
on, each tank is ready to take ona 
new supply—without cleaning— 
and at full capacity. 

LIGHTNIN Mixers are keeping 


below 


storage tanks free of sludge at 
many pipeline stations, increasing 
storage capacity, eliminating 
downtime for cleaning, making 
every barrel in every tank mer- 
chantable crude oil. 

Here’s why you can’t lose 
You take no risk when you order 
a LIGHTNIN. Every one is uncon- 
ditionally guaranteed to perform 
its job—or your money back. 

Learn how LIGHTNINs can solve 


your sludge problems, make your 


tanks work harder, cut your costs 
Call in your LIGHTNIN representa- 
tive, or write us today. 


“Lohtain 
NMixers-— 


Get these helpful facts 
on BS&W control and 
LIGHTNIN Mixers. Check, 
tear out and mail to us to- 
day with name and com- 
pany address. 
obligation. 


describing 


Free—no 


(-] B-503 Illustrated bulletin on 
BS&W control 


[_] B-104 20-page catalog fully 


[] B-110 Condensed 
describing LIGHTNIN 


LIGHTNIN Side of all types 


Entering Mixers 


[_] B-111 Bulletin describing LIGHTNIN rotary 


mechanical seals for extra-low-cost mixing 


MIXING EQUIPMENT Co., Inc., 196-c Mt. Read Bivd., Rochester 11, N. ¥. 
In Canada: Greey Mixing Equipment, Ltd., 100 Miranda Avenue, Toronto 10, Ot. 


(Jim) Brown, manager of Cooperc: ve 
Refinery Association's pipeline statio: ot 
Holdrege, Nebraska. Mr. Brown (sh: wn 
here checking oil level in gear box) e. 
ports his 55,000-bbl. tanks have oss 
than one inch of BS&W buildup er 
more than a year of operation, th: ks 


(_] B-107 Mixing Data Sheet 
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S&J GARDTROL provides 


Positive remote supervisory 
control of pump motors and valves 


Two complete packaged remote control systems 























“sf be are now available for application to distant motor 
1 operated valves and electric pump motors. Gardtrol 
Valve and Pump Motor Monitors provide constant 
monitoring and positive, non-ambiguous indication 
of “on . “ol. “open”, “closed” and “stopped” 


conditions at remote stations. Both units feature 





simplified design—three components, a control 
unit, field unit and single wire transmission line 
provide efficient. economical controlling. Exclusive 
Gardtrol circuit utilizes the cyclically-reversing polarity 
of alternating current to effect both control and 
supervision over one wire. Distance is limited 


only by the resistance of the signal wire. 


two packaged units 


GARDTROL VALVE MONITOR 


opens, closes or stops vaives in any position 


GARDTROL PUMP MOTOR MONITOR 


indicates off, on, and stops motors 


Call or write your nearest Shand and Jurs office 
for specifications and prices. 


SHAND AND JURS | tL 


SHAND AND JURS COMPANY 


. 
et 2600 Eighth Street, Berkeley 10, California 
Subsidiary of General Precision Equipment Corporation 

ataies 

Mixes 
' 
i 
t 
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W- K- Vi VALVES 


STAY IN THE LINE FOR 
COMPLETE OVERHAUL 


W-K-Ma ASA Through-Conduit Gate Valves go in the line to stay 
even if a complete overhaul or rebuilding job should become 

necessary. 

\ll internal parts—gate and segment, seats, stem, bonnet, seal ring 


and clamp ring—can be replaced without removing the valve from 











the line. and certain other repairs can be made while the valve is 


under pressure. 


Precise engineering and manufacture of W-K-M) valves reduce 


maintenance to a minimum. But when repair needs do arise, costs W kK VI 


stay low because W-K-M valves stay “in the line.’ 


ae : ; : : is vi INDUSTRIES 
W-K-M ASA Through-Conduit Valves are available in sizes 2 a C f —— 

} g0"" S 300 I SA 900 Il est ‘ae , 

through ISA lbs. to ASA lbs. Valves up to 12” are PLANT: MISSOURI CITY, TEXAS 
available through supply stores. MAILING ADDRESS: P. 0. BOX 2117. HOUSTON. TEXAS 


W KM is a registered trademark of GCF Industries, Incorporated 


Bring your valve reference library up-to-date by writing Dept. J-5 for new W-K-M 
ASA Through-Conduit Gate Valve Catalog 300 


r 4 aie s 5 
MANUFACTURERS OF “| *; W K-M GATE VALVES et QC LUBRICATED PLUG VALVES <_‘) KEY-KAST ALLOY STEEL PIPING FITTINGS | $'% KEY RETURN BENDS AND FITTI’ 
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PIPE LINE PANORAMA 


— Sk SE mr 
Texas Oil Leaders Express Pipe Line Views... | wool! Texas top oil statesmen recent) 


expressed their opinions on the future of the pipe line industry 


Said Texas Railroad Commissioner Ernest O. Thompson: Most pressing need 
today is pipe line from Texas to West Coast for national security reasons. “The 
steel mills have idle capacity to make the pipe, and construction would help bring 
us out of this so-called recession.” 


Said Commissioner Bill Murray: Texas pipe line companies can expect the Rail 
road Commission to make broader use of its authority concerning oil well connec 
tions. He gave strong hint that a specific code on connections may be forthcoming 
in near future. Thus, indications are that Commission has made some form of de 
cision on recent hearing in which operators claimed there were 8,000 ‘Texas well 


without connections to pipe line outlets. 


What’s New in Pipe Line Technology .. . \ mobile gas analyzer which permits deter 


Depends on 


tion of methane from car traveling 20-40 miles per hour promises to sharply reduc: 
costs of leak detection work on transmission and distribution lines. Now under 
going final field tests, the device is reportedly 50 times more sensitive than equip 
ment now in use. Unit is infrared analyzer powered by 6-volt battery mounted in 
back of car—picks up gas samples through hollow probes attached to front bumpet 
produces an audible sound when methane is detected. 

Newly developed portable current division tube tester increases reliability of m 
crowave operation, decreases tube replacement costs. (See Page 44.) A small rep 
lica of larger instrument used by tube makers for quality control for several year 
the device tests tubes with too large a rating for conventional tube checkers 
permits service men to predict imminent tube failure and determine whether tub 
will operate satisfactorily until next service call. Tester was recently used on several 
hundred discarded 2C39 tubes (cost $22-$32 each). Result: many were classified 
as operable. 


Whom You Talk to . . . 1» mid-April, Tennessee Gas Transmission announced 
40 percent cutback in expansion plans approved by F.P.C. Reason: Men phis D. 
cision has forced company to ask customers for new agreements to proposed rat 
hikes—some have refused. Estimated cost of Memphis Decision to pipe line industry 
if not reversed by Supreme Court: $217 million now——millions more late: 

On the other hand, several pipe line companies recently announced 
tion plans: 


or construc 


@® Southern Natural Gas ( ompany has asked F.P.C. for green light t tart 18 
month, 1,200-mile gas pipe line program (Cost: $110 million) to gather e 
from nearly 35 new fields in south Louisiana and Gulf of Mexico { 


to Alabama, Georgia, Mississippi and South Carolina. 


«lt 


Ql delivers 


® Natural Gas Pipe Line Company is awaiting F.P.< . approval to start $87 million 


program that will increase gas deliveries to Chicago area bv 185 milli 


on cub 

feet per day. Project includes 232 miles of 36-inch line between Beatrice, Neb.. 
and Joliet, [l., plus 258 miles of 36-inch line and 21 miles of 26-inch line be 

tween Texas Panhandle and Beatrice. Uhis is modification of previously announced 
Beatrice projec Ss 


@ ‘Transwestern Pipe Line has asked F.P.C. for authority to build 1.305-mile line 
from gas producing areas of West Texas and Texas-Oklahoma Panhandle to Cali 
fornia-Arizona border. Cost: $193 million. Capacity: 350 million cubic feet 


day. 


pel 
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% Propane (I90* R. V.P) 


% Butane Or Propane 
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¥ Butane (52*R.V.P) / Natural Gasoline (267 R. V.P) 
FIGGURE 1—Resultant Reid vapor pressure from mixing butane FIGURE 2—Resultant Reid vapor pressure from mixing 
and propane. A mixture containing 80 percent butane (522 ural gasoline and butane or natural gasoline and propane 
Reid vapor pressure) and 20 percent propane (1902 Reid vapor mixture containing 50 percent natural gasoline (262R.\ 
pressure) would have a vapor pressure of 83.3. psi. and 50) percent 52¢R.V.P.) would have a vapor | 


Graphs Solve NGL-Crude Blending Problems 


The resultant Reid vapor 
pressure for mixing crude 
and natural gas liquids 
can be read directly from 
graphs, saving time and 
reducing errors. 


By R. J. Evans 
Line 


exas Pips Company 


Houston 
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sure of 39.9 psi. 


By RING THI past decade. the ao- 


Tie sti¢ 


production of natural gasoline 


and liquefied petroleum gas products 


has increased from 362.000 to 805.000 


barrels per day. In the same period 


the S¢ natural vas liquids have aec- 


veloped from 6.9 percent of the total 
production of crude and NGL to 9.8 
percent 


Conservation 


prac tices and 


rising demand for the products fo} 


fuel and blending with easoline have 
provided the incentive for this  in- 
crease 

The increase in production has 


made new demands upon the indus- 


try for transporting the product 
refineries and to the 


ol the 


CONnSUTMMINE 


COUNTY 


lank cars and trucks for long | 


are expensive and often pric 


products out of the market at 


some areas have en 


destination 
production to justify the use of a } 
line exclusively for natural gas liqu 
Other 
existing products pipe 


the NGL products. In 


volatile products are batched thre 


producing areas Can ul 
lines to 
this case 


] 


the line with the normal refined « 


products. 
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BUTANE (527 R VF 
2 4 t 
NATURAL GASOLINE - 
(26% R VP) { 
i 
20 30 40 50 ~= 60 70 «68 9 0 0 20 x 4 é ¢ ? 9 90 
% Crude (5*R.V.P.) % Natural Gasoline (26% R VP) 
/, Crude o Natura! Gasoline V 
’ . FIGURE 3—Resultant Reid vapor pressure from mixing crude and various indirect 
Blending with Crude. One of th products. A mixture containing 60 percent crude (52R.V.P.) and 40 percent butane 
portation facilities that is be- 52R.V.P.) would have a vapor pressure of 34.0 psi, 
ised increasingly for carrying FIGURE 4—Resultant Reid vapor pressure from mixing crude, butane, and natural 
il gas liquids is the crude oil gasoline. \ mixture containing 30 percent natural gasoline (262R.V.P.), 30 percent bu 
1: tane (522R.V.P.), and 40 percent crude (52R.V.P.) would have a vapor pressure of 
lines. In at least one case the 29 - » . 
; $2.1 psi. Percent butane equals 100 percent less percent natural gasoline and crude 
products are batched through 
I ¢* li 2 } 1 e*¢ ide oil 
pip Irie CLTW I crud l TABLE 1 
CS It IS more Common, how- 
1O} the NGL liquids to be Average Natural Normal 
Crude Casolinge Butane lotal 
d with the crude. The objec- 
1 ) 
this method in the past was 
refineries were unable to handl 
xture. However. a number of ’ 
ries now have facilities for tak- Mole I 
re of volatile mixtures 
Y por Pressure Problems. Using 
B 1) G 
is a vehicle for carrvin NGL ) 
ts has created a number ot 
ms for the pipe line industry 
: . ‘ ' 
of the difficulties are a result 
AT ' 
olatiles raising the vapor pres- - - { 
the mixture abt B 


blending the crude and NGL. 
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the vapor pressure of the mixture is 
below atmospheric, tank losses are 
still increased considerably. This 1s 


particularly true of filling losses. For 


instance, a fluid with a Vapor pres- 


sure of 3.5 pounds per square inch 


would have a filline loss of approxi- 


I90 


mately 0.1 percent of the throughput 
in a cone roof tank. Whereas a fluid 
of 10 psi vapor pressure would ex- 
filling 0.3 
percent in the same type tank. For 


perience a loss of about 
this reason pipe lines usually schedule 
their crude-NGL shipments so that 
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% Natural Gasoline (264 R.V.P) 


FIGURE 5—Resultant Reid vapor pressure from mixing crude, natural gasoline, and 
propane. A mixture containing 45 percent natural gasoline (26=R.V.P.), 50 percent 
crude (5=R.V.P.), and 5 percent propane (190=R.V.P.) would have a vapor pressure 
of 34.3 psi. Percent propane equals 100 percent less percent natural gasoline and crude. 
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the storage in’ transit is kept t 
minimum. 
If the vapor pressure of the 1 


ture is greater than atmosph 
normal storage facilities can’t be u 
Since pressure storage is very ex} 
tight 

operation trom point ol blendin 
the 


sive, this usually means 


refinery. 


Special Pumping Precautio  s. 
When pumping volatile mixture 
to suffi 


is necessary maintain 


back 


keep the mixture from vaporizii 


pressure al booster statior 
the line. Even on mixtures below 
mospheric pressure, adequate 
positive suction head for main 
or suction booster pumps may bec 
a problem. Pressure gradients of 
line must also be checked to sec 


the mixture will not vaporize on | 


The hydraulics of the line ne¢ 
be rey iewed bec ause the pressure | 
produced by centrifugal pumps is 
as great with the lower specific 
ity of the fluid. Engine-driven pu 
can be speeded up to compensat 
the loss in head. However, this is 
possible with electric motors as 
prime movers. The combinatior 
reduced pump head and need for 
suction bor 


creased pressure at 


the 
pacity of the line. This is at 


stations combine to reduce 


partially offset by the crude b: 


viscous with the addi 


of NGL products. 


made less 


There is a greater opportunity 
I 


hazardous vapors to escape | 


pumps when handling high va 
pressure, low viscosity mixtures. 

lubricating quality of crude is 
duced by the addition of NGL p 
ucts and therefore reduces the ef! 
tiveness of conventional pump pa 
For these 


pumps with mechanical seals are ¢ 


ing. reasons, centrifu 
erally considered necessary for sat 

In reviewing the problems cre: 
by the mixture of NGL and crud 
becomes apparent that the meas 
calculation of the va 


ment and 


pressure of a mixture is important 


Measuring Vapor Pressure. | 
oil industry, vapor pressure is usu 
measured by the Reid method. Kk ic 
vapor pressure is measured in pou 
per square inch absolute at 100 
in a bomb that allows some vapo: 
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of the product being tested. 
refore, RVP is slightly lower than 
100 F. 


pure 


true vapor! 
the 


nt. Partial vaporization of a pure 


pressure at 


pt in case of a com- 
ponent does not change the com- 


tion of the unvaporized portion. 


Calculating Vapor Pressure. [he 
hod of calculating vapor pressure 
mixture is based on the partial 
r pressure of cach component 
proportional to the mole per- 
of that Some 


law 


component. will 


nize this as Raoult’s and 

that it has limitations. At pres- 
s above 65 psia, the results ob- 
this 


accurate. 


ed by method ex- 
nely the 


mal pipe line operating problems 


are not 


However. for 
results are acceptable. The method 
calculation will usually be 
than field 
components in the mixture. 


more 


urate measurement ol 


(he procedure might best be shown 
in example of mixing an average 


le. natural gasoline, and 


Table 1. 


normal 


ine as shown in 


Constant Provides Short Cut. Often 

operating conditions of a line 
such that the percentages of the 
ponents are changing frequently. 
calculation of the Vapor pressure 
each change, the 


nade lor 


me- 
nics can be very time consuming. 
se of a constant will reduce the 


required for calculations. In 


ulating “pound moles” in Step 
everything remains constant for 
given component, except volume 
cent. So the constant for one com- 


nt of a mixture becomes 


ral. of Water) (Sp. Gr. of Component 
Molecular Wt. of Component 


constant may be multiplied by 


volume obtain the 


percent to 
ind moles of the component. Table 
number of crudes 


StS a common 
1 NGL products. For each of these 
specific gravity. Reid vapor pres- 
. molecular weight, and mole con- 

are given, The figures for crude 


natural gasoline are approximate. 


aphical Solution Convenient. |{ 
mixture of hydrocarbons contains 
three 


more than 


components, a 
+h can be compiled to give the 
knowing the vol- 


the 


pressure. By 
percent of each of 


the 


com- 


nts, vapor pressure of 
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the 


mixture may be 

Figures 1] 
here. 
component 
average crude, 264 


normal butane. or 


190 
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140 


read on the graph Figures 1, 2 and 3 ar a two 

through 7 are presented component mixture and simple 
The Se cover any two Ol three curves Lhe chart is entered at the 
mixture made from an bottom with the volume percent of 
natural gasoline. one component I he Vapor pressure 
propane of the mixture ts then id opposite 
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Resultant Reid Vapor Pressure In P.S.1. 
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% Butane (52# R V.P. ) 


FIGURE 6—Resultant Reid vapor pressure from mixing crude, butane, and propane. 


A mixture containing 35 percent butane (52=R.V.P.), 30 
(1902R.V.P.) 
Percent propane equals 100 percent less percent butane 


and 35 percent propane 


percent 


would have a vapor pressure 


and crude. 


‘ rude 


90 100 


5=R.V.P. 
of 109.8 psi. 
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... Where the line has a maximum working pressure, the graph con 


be used to find different mixing ratios which will give the correct vapor pressure 
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FIGURE 7—Resultant Reid vapor pressure from mixing natural gasoline, butane, and 
propane. A mixture containing 44 percent butane (52=R.V.P., 40 percent natural gaso- 
line (26=R.V.P.), and 16 percent propane (190=R.V.P.) would have a vapor pressure 
of 69.4 psi. Percent propane equals 100 percent less percent butane and natural gasoline. 





9 
29 LoL 


0 ) 20 3 


TABLE 2 


Reid Vapor Molecular Mole 
COMPONENT Sp. Gr Pressure Weight Constant 


40 


the intersection of this percentage 


the curve for the other component 

The remainder of the graphs 
for three component mixtures. | 
each of these there are ten cu 
one for each 10 percent by volun 
of one component This chart is 
entered at the bottom with the 
ume percent of one component 
line is extended vertically upward 
til the volume percent curve of 
second component is intersected 
the volume percent of the sec 
component is not divisible by ten 
will be necessary to interpolate | 
vapor pressure of the three c 
ponent mixture is then read oppo 
the intersection of the curve. ‘J 
volume percent of the third con 
nent is not needed for using the cu 
It is equal to 100 percent minus 
sum of the percentages ol the 
two components 

This method has the added 
vantage of making it easier to w 
backwards. For instance, some 
lines have a maximum vapor press 
limit. By reading across the graph 
this vapor pressure, a number of « 
ierent mixing ratios may ber 


which will ive the correct va 


pressure The I 
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Where Do We Stand in Automatic Control ? 


Remote control of unattended stations is an evolu- ( 
( ary process for most pipe line systems. Present devel- — vears. Severa 
ments have gone about half-way from manual to fully 


tomatic operation. 


By Newton E. Armstrong to dispatching offic ' 
Southwestern Industrial Electronics Company these data and othe: 


Houstor matior wl 
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demands, calculate 


dispatchers can 
necessary adjustments of the operat- 
ing variables and transmit signals to 
actuate the various control elements 
in the system 

With reliable communications sys- 
tems, this type of pipe line operation 
has proven to be feasible. Equipment 
used has been 


improved through 


operating experience 


Remote Reset Automatic Control 
has been developed to achieve still 
greater efficiency in pipe line control. 
[his method has been based in part 
on experience gained in remote con- 
trol. Remote reset automatic control 
is an improvement over remote con- 
trol in three ways: it provides greate1 
reliability of control, decreased work- 


load for the dispatching staff and 
economy in communications equip- 
ment. 

Fundamentally, remote reset auto- 
matic control differs from remote con- 
trol by placing the decision-making 
and computing portions of the control 
system in close proximity to the equip- 
ment being controlled, This comput- 
ing equipment is then caused to direct 
performance of the mechanical equip- 
ment for continuous production of 
some prescheduled function, Comput- 
ing equipment affects the utilization 
of the remote reset features for sub- 
sequent changes in the basic schedule. 


Basic Design Points. | he compres- 
sor station is the major mechanical 


assembly to be considered in design- 


aS Oe OH HF HF || 


Evolution of Automation for Pipe Line Systems 


Human observation and manual control 


Semi-automatic 


® Sequence controllers receive station starting information then select 


each step in proper order. 


® Signals indicate trouble: 


alty necessitating shutdown but not repair; 


down and repall 


Minor equipment casualty: 


: Station disaster. 


Equipment casu- 


Equipment casualty—shut- 


® Control system provides manual control of flow rate and continuous 


comparison of actual flow rate with prescribed setting, adjustments 


are made automatically. 


Now under development for pipe line systems .. . 


Remote setting automatic 


lelemetering unit reads information stored in controller upon demand, 
converts it to coded data, and sends it to desired locations. 


Data may be sent to maintenance station only for relay: or trouble 


information may go to maintenance station, flow rate and maximum 


How rate to the central dispatching office. 


lelemeterineg equipment 


at receiving point transmits signals to all 


stations connected. selects flow rates. and receives and displays the four 


equipment failure trouble signals. 


SCcqucnce 


answers are automatically printed out. 


All local measurement points in stations are automatic with remote 


reset Prov ided. 


rouble signals are 


Information needed for general 


relaved to maintenance men at remote locations 


system control is telemetered auto- 


matically to a general dispatching office. 


Means for remote reset of all controls are available from the central 


othe ( 


® Full Automatic . . . the ultimate goal in automatic control . . . 


Pipe line compute! is connected directly to all of the telemetering 


terminals at the central dispatching control center. 
Computer completely controls the system. 


Information such as weather data, market demands. contract changes 


are manually introduced. 


With automatic program and this variable data the computer provides 


continuous and instantaneous control solving operational and flow equa- 


tions to get the most practical, efficient, safe and economical transmission 


of gas over the entire system 
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ing control equipment for remote 
set automatic control of gas pipe lin 
A study of pipe line company nee 
indicates that with current dispat 
ing practices the compressor. stat 
should be treated as a device for 

development of a desired discha 
pressure. 

Control equipment should there! 
be designed to reproduce continuot 
any desired discharge pressure wh 
the physic al equipment of the ec 
pressor station is capable of prod 
ing, while maintaining optimum « 
ciency at all times 

Computing equipment applied 1 
given compresso1 station has to 
capable of coordinating the functi 
of several compressors and a num! 
of auxiliary devices as a single purp 
unit. This computing equipment | 
thermore has to be designed to 
capable of receiving, storing and « 
ing upon signals directing changes 


desired discharge pressure. 


The Computer and Control. | 
following variables affect compres 
station discharge pressure: 

1. Station suction temperature 
2. Station suction pressure 
}. Number of 


sors (on-line 


operating comp 


+. Compression ratio of each ec 


presse I 


). Elevation and barometri pl 


sure 
6. Composition of gas moved 


.Over-all dynamic behavior 


~ 


compressors and station pip 

8. Speed of engines 
Some of these features vary rap 
others slowly, and still others rem 
constant for a given installation. Ce 
puting equipment must be capabl 
those feat 


receiving settings for 


which are constant and receiving 
formation on the latest values of 
variables, In addition, the comput 
equipment must be capable of ma 
taining a desired discharge press 
in the face of constantly shifting 
riables by causing start and stop 
compressors, speed change in c¢ 
pressors, and variation in compress 
ratios. 

Thus the array of computing eq 
ment must be provided with a n 
ber of data input channels an 


number of control signal output cl 








Telemetering transceiver provides for 
transmission and reception of coded meas- 
urements and commands. 











\ typical compressor start panel, that is the initial unit of a remote reset automatic 
gas pipe line system. It consists of two sections; the sequencing unit proper and a 
nitoring display unit. The sequencing unit causes a compressor to go through the 
erly steps for starting and stopping. It also provides a proper stop sequence to be 
wed when station troubles occur and receives and displays signals that indicate a 
variety of alarm conditions. 





Basic control equipment must be additional functions. The first is that ylete remote reset automatic contro 
ned for control of many different it permits, by itself. highly eth ent can he follows d ry i ) pr iWin 
yressor stations with different semi-automatic operation of a com- through initial installation of com 
bers and types of compressors pressor station from a station control pressor start units. later addition of 
onomy in design it is necessary room. Second, it provides a terminal compressor station computer contro! 

ssentially universal types of com- point for the introduction of a certain lers. still later addition of telemeterineg 
be produced information signal to the compressor equipment for remote r nd final 

e¢ most feasible method ot pro- station compute! controller installation ol a central computer tor 
standard designs for widely An easy step-wise approach to com- automatic dispatchin The End 


ng situations was to divide the 


computing and controlling sys- 














nto several separately installable 
ces. Ignoring for the moment ' ae H 
mote reset leatures. it has been fort t ! Batt 
that the best solution involves Mi | Instit rel 
nanuf f tie t ,N\ 
ise Ol two types ol pac kages: } N ‘ } eee 
npressor start unit and (2) a About for a iltistage prow: 
e | 
ressor station computer control- hine tool { 
, the t i ¢ tr t 4 is 
order for a compressor station : diiicuen: saan we H 
iter controller to operate effi- ~ raduat n biophysics from Ol 
| . Author emery RE ond yo diaey ye age 
it must be capable of starting \ , “ 
: : [ S. Army as a et cat 
ringing on the line a given com- r. His pe 
through the use of only one lude work 
ing signal. It is for this reason Ss aor j 
s I SW ei ra oO i 
ne compressor start unit was pri- Newton E. Armstrong, product cations system layout, electre | 
developed. manager, speci | products. South cuit theory and design. « tal | ; ‘ 
western Industrial Electronics Com- magnetic theory, sem nduct 
. . s | active ‘ esig sign ind. digital cor ter 
Compressor Start Unit Functions. pany, has been active in the design sign, and digital — 
and engineering of automatic con- ind programin 
Ompressor Start unit has certain 
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By T. H. Briggs 
By roc Assan wtes In 
Norristown. Pi nt) 


and M. O. Sharpe 


lrunkline Gas ( Ompany 


FIGURE 1I—Input 
and typical output pulses of 
good and tubes as 
viewed on an 
The pulse leading edge may 
indicate desirable current 
values. A severe drop during 
the pulse is indicative of 
cathode 


pulse 


poor 


ose illos« ope . 


poor emission. 


Tester Can 


Portable field tester uses 
current division method 

to check 2C39 tubes. 
Weak tubes can be located 
quickly, reducing mainte- 
nance costs and the danger 


of microwave failure. 


VELIABILTI Ol 


MICcrOWAVE opera- 

in be imecreased and tube re- 

WACCTI COSTS decreased with a 
ite test to locate weal 

tubes Usir the current division 
( Lib that have too laret } 

! | onventional tube checkers 


by inalyzed Without a 


method 


sting th tubs S, Inaintenance per- 
nnel working under pressure may 
chanve tubes without regard to then 
ualitvy in order to restore the circuit 
yPOTNLpP ly 
With expenence the field service 
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Good Plate Output |, 


mls Mi, 


man can predict tube failure and d 
rrriirie whether a tubs will Operal 
his next scheduled 


satistactorily until 
| elminatine many un- 


\lso, a 


tiOn may 


system failures tubs 


t ¢ 1 ' ] ] 
ha iS oo Weak tor one lOc a 


still be satisfactory in circuits with a 
! 

ower power rating, lubes with inter- 

nitter short circuits, Open circuits 

FAS ind arcing Way be aerected as 


those with poor output due to 


misalignment or electrode spacin 


low ( ithode CTINISSION 
Tester Has Many Applications. 


Probably the 


mally consumable items in 


most costly of the nor- 
SVSTCTHIS 
operating In bands he low. 
O00 Me is the 100-watt 2?099- 


| Micro 


triode 
transmitters may have iS m 


lrequency 
SCTICS 
plana vacuum tube 


WAVE 


iris 





as four of these relati 


XKpensive 


tubes in each transmitte) 


In addition to testine tubes which 


are in use, testing new tubes before 


they are placed in the isers’ stock wall 


} 


locate tubes which Nave been dam- 


aged In transit, Or art otherwist de- 
and result in aditional savings 


With the 


rective, 


Increasing occupancy Ol! 





Good Pulse i, 


Poor Ai, 


Cut Microwave Tube Costs 


70 Mi 


. , 
and tiie 


band by mobile 
1c ISeErs, Increasing p 
requ 


beyond, 1.000 Me lo! 


the use of the type < 


bility of the use of other 
up to, oO! 
bile service, 
tube is by no limit 


SCTICS means 


mxed service Operations 
Meter Based on Quality Control 
Test. ( 


veloped by one ol the 


urrent division is a test 


tube Wal 
turers and used by them for s 
controlling tubs 


vears 1n qualit 


has been Incorporated into mi 
procurement specihcations lor 


$N150. and has 
for adoption tor military equi 


Phe XN558 


he Ch 


been recomm 
of 2030's 
ICN ITOOAS 
controlled by 
some time, De 


tabl 


test avallable lO} on-the-spo 


now ¢ 


produ 


has 


current CAIVISIOT 


Ve lopm« nt ol 


po! Instrument nas made 


Square Wave Pulse Used. (1 


division places a long Square 


pulse Ol t 500 Se" on the tubs 


which is adjusted in amplitud 


agt until a standardized | 
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trol 





current 1s attained lOO) ma 
es of grid pulse voltage and cur- 
ire noted hey define the posi- 
rid operating condition of th 

As ord \ itage or current m 


es beyond initial values the tubs 


iown to be dete riorating 





(SURE 2—Portable tester developed to allow use of the cur- 


t division test at remote locations. Developed as a quality 
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By 
isso 
the 
tubs 


CW) 


1ated catl 


elec tron 


unde! 


oct 


CTLIISSION 


hecon 


control 
provide a quick and accurate check of the tube 


test 


in 





Failures Predicted. \\ 


l¢ 1 cs) yer’ ( 


manufacture of the 2C39 








CONSTANT CURRENT CHARACTERISTICS 
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FIGURE 3—Class C operating characteristic of the 2C39 tube. 
\ or B is most significant in 


The tube characteristic at point 


class C operation. By measuring the grid 


to loss of emission, heater 


reduced by '% o1 


failure duc 
voltage 1S even ] 


The 


rent, voltage 


volt degree of change for cur- 
, or pulse droop can be a 
fair indication that actual operational 


failure is approaching. 


Cathode Emission Also Tested. 
The test set also inc orporates the pulse 


emission test. which has long been a 


300 


400 500 600 


PLATE VOLTAGE 


current required to 


part ol the military acceptance spec i- 
2C39 


This uses the same input pulse as cur- 


fication for and similar tubes. 


rent division, but total cathode cur- 
rent is adjusted to 750 ma when the 
is reduced to 5 volts 


100 


heater 


A pulse 


droop of less than ma between 


leading and trailing edges 
When 


this droop increases significantly, the 


the pulse 


1S acceptable for a new tube. 


700 
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Briggs Associates, Inc., has had 30 


manufacturing and 
development of tube materials. He 
has had wide experience in 
puter components and manufacture, 
specializing in new product develop- 


ment of equipment and 


years in tube 


com- 


automat 
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reach point B, the current division test provides a measure of 
drive power efficiency. 


cathode emission capabilities Way 


considered for 


pu 


inadequate 


transmitter service. 

Accurate Square Wave Pulses 
Provided. The test set incorpo! 
powe! supplies capable of provir 
accurate square wave pulses ul 


loads up to 1 ampere. It emplo 


pulse timing circuit adjusted f« 
pulse repetition rate of 11> 1 
This in turn triggers a merci 


wetted relay to create square W 


pulses of 4,500 » sec. length, and |} 
ing rates of rise and fall of much 
than 5 pe SOC. 

A spec ially designed socket | 
the 2C 
an octal socket is provided so 
2CH 


2C43, may be subjected to current 


9 tube under test. In addit 


other tube types, such as 


vision when their test parameters | 


become established. Accurate 
ohmic value resistors permit th 
put pulses to be viewed on an 
sociated scope. 

The sync pulse is of sufficient 
plitude so that even low powe 
scopes may be employed for ro 
field evaluation work. Finally, a 
circuit 


brating is provided, so 
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AA ivit 


PLAIic UCURRCNI! 


ses 





amplitudes of 500 ma may b 
n with accuracy, thus permitting 
change ot bel! Opes, O! use ol those 
sut self-contained calibrating 


S 


Dp. .carded Tubes Found Operable. 
S eral hundred 2C39 tubes which 
been removed from a chain of 
owave relay transmitters were 
during 
Of these. 


classified 


development of the 
an appreciable per- 
ve were as operable 
it 1S quite likely this lot of tubes 
have provided many more life 
s than previously suspected 
mversely, tube procurement sav- 
of significant dollar value were 
ited. Savines found in this lot 
bes alone repaid the cost the test 
Further, by placing certain grades 
rn tubes from higher frequency 
ts into sockets operating at lowe 
iencies even more life hours can 


<pected 


Characteristic Curves Prove 
Value. Justification of the current 
yn test is illustrated Figure 3 


shows a representative Class (¢ 
iting characteristic | A-D 


sed on the constant current stat 


super- 


cteristic of a typical 2C39 tube 
entional tube tests provide a dy 

transconductance measurement 
senting the negative grid char- 
StiCs typical ola point in the 


Actually 


ibe characteristi at point A o1 


tv of C on the figure 


lost significant in Class C opera- 
Point B has been chos« n as be- 
arest the center of design rang 
C39 tubes. It is spe ied as 145 
volts and 0.460 plate amperes 
ferent tubes will require more 

erid voltage and current to 
this point. In a given design 
voltage and load resistance are 
ind drive voltage and current 
mited: te., different tubes will 


more or less plate current 
and therefore give more or less 


output. 


er Properties Checked. |}, 
ring the grid current required 
h Point B, the current division 
ovides a measure of drive-power 
ney, 
relations have been shown be- 

droop in the plate current pulse 
and pulse emmission 


tor field service work the cur- 
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FIGURE 4—Effect of current division values as pulsed plate current settings are varied 


Reasonable i, variations are tolerable without voiding effectiveness of the test 
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FIGURE 5—Effect of current division values as heater voltage is varied. Reductions in 
heater voltage can be employed for marginal testing. 


rent division test alone Way be used, hese demonstrate tl i ible I 
permitting the shortest possible time Variations are tolerable without void 
lor determining tube operation Capa- ing effectiveness of the test ind that 
bilities, Excellent correlations also reductions in heater voltage can be 
exist between CD and transconduct- employed for marginal testing 
ance (G These are so good that BIBLIOGRAPHY 
(; testing may be omitted safely l. J \ : Xs \ 
; “or Current D | | Vac " 
Figures 4 and 5 indicate the effect Dubs Transact PGED. | Rad 
| 
! 
ot current division Values as heater 21. A. J , Hicl 
voltage and pulsed plate current set \ltitu Eleet a Deel 
Ma ng Edit \ ‘ \ 


tings are varied over a wide range 
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lypical installation of surface wave transmission line on a pipe line microwave tower 


consists of two single insulated conductors and four “launchers.” 
is approximately 0.835 decibels for 100 feet of line. 
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Operating signal loss 


Single Line 


Two “launchers” and an insu- 
lated line that transmits sign.:ls 
from ground equipment to an- 
tennas reduce installation cosis 
Tests indicate that these lines 
would be especially good to 
emergency replacements. 


AN INTERESTING new microwa' 
velopment now Inder test by se 
of the larger gas pipe line comp 
promises to cut the cost of ante 
systems. ‘This transmission line, w 
is actually nothiney more than a ler 
of wire with an insulation co 
connecting two launchers, serve 
carry radio trequency signals 
antennas mounted on the towe) 
equipment on thi ground 

It IS he ing tested as a s ibstit 
the more costly coaxial cable 
ously required, Two years of ope 
ing tests have proven successiu 
spite of some of the fears o 
problems, ‘These lines are consid 
ideal by several companies lO! 
low-cost emergency antenna t 
lines 

l'ests have been made without 
use of de-icing or heating equipn 
it is believed that except IO} 
severe wintel conditions, such de 
are not required Ink pipe line ( 
munication service 

Installations are simple, cCOnSIS 
of a “launcher” at the top ol 
tower connected to the microw 
antenna and another at the bas 
the antenna tower connected to 
radio equipment Flexible connect 
from the “launcher” to the ant 
and from the other “launcher to 
equipment are made with RG- 


tvpe cabl 
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Substitutes For Co-Ax on Microwave Towers 


How They Work. 


a 


Phese flex 


mission lines are an outgrowth ot 


; 


ot research studyvin 


and deve 
tive surlace Wave concept ol 


Back- 


concept 


OmMmac¢cnetlh¢ propogation 
surlace Waive 
nterest alth ug] somewhat com- 


\round L900 phvsicists he an 
hing for explanations to several 
ems in electromagnetic radiation 


ding the behavior of an electri 


it WEST u 
LAUNCHER 





Heid on ive mm dal ‘ 

litle Cl I it¢ lt i ( ( i 

irtl (); i ema i t | ! 

Summerteld predicted tl ( en 

ol a surlace wave \ ( i ude ( ‘ 
I tive ure ( ‘ il ia\t ryyere } ( 

s bstances difleren nature | ( ( 

later year everal sci 

his, pro and cor Conical Launchers. | 
Recent researc! by 1), Creorut owes } 

(30 bau 1e¢ lo ( { lene i ( 










"EAST" 
LAUNCHER 





+ 














r launchers are connected to ground microwave equipment 
ieans of short lengths of coaxial cable. In two year tests by 
pipe line companies, no de-icing equipment was provided 
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except under the most severe conditions. Summer fade allowances 
were considered sufficient to handk brief 
melting periods, 


icine losses during 
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Cut-a-way view of the conical launching unit for 


“focuses” the signal 


single line conductor: 


the surface wave transmission line. One 


from a coaxial cable 


another at the top of 


unit 
into 
the 


tower feeds the signal to the antenna. Operating 


loss in each launcher is about 0.5 decibels, 


Launching units for the surface wave transmission 


lines are designed for three megacycle bands. Of 


special interest to gas pipe line communications 


engineers is the 1700-2400 megacycle unit 


microwave systems, 





7100-8500 
MEGACYCLES 
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$400-5000 
MEGACYCLES 


for 





\, “Heating Unit 


tr 
insulators 


— Transmission Line Insulation 


*\— Wire Passed Through 
, Tip Hole 


1700-2400 
MEGACYCLES 


tional two conductor coaxial c; 
into the simple inexpensive — sir 
conductor, taken to the place nee 
and picked up with a saving 1n in 
cost and maintenance compared 


other types of energy transmission 


Available for Microwave Ban 
Lines based on this prin iple are 
commercially available in the | 
to 2,700, 4,400 to 5,000 and 7,1' 
8.500 megacycle bands. The 1.7! 
2.400 megacycle band is of specia 
terest to pipe line communicat 
engineers as these frequencies 
used by microwave systems 1n 
service. 

For this band the voltage stan 
wave ratio is 1.5 to 1 maximum 
the band, powell handling capabi 
equal to that of 7/8-inch air di 
tric line or 1.52 KW maximum 
age. Operating loss is approxin 
0.835 decibels pel 100 teet of 
plus 0.5 decibels for each of the 
launchers or field transformers 

For a 300-foot run, the line w 
have about 3.5 db loss, compare: 
6.0 for semi-flexible transmission 

Input and output impedance 
ohm, the coaxial line connectors 

8-inch RETMA flange. and 
transmission line length is 500 


maximum. 


Cost Comparisons. [he use of 

lines on shorter runs will not b 
out much of a saving. Howeve1 
stallation prices are estimated to | 


the vicinity of: 


Line and Fle 
Launchers Co-ax ¢ 
150 feet $488 7/2” $ 
260 teet 194 152” 
10 feet $96 158” 
110 feet 500 l5Q” 


De-icing equipment is availabl 
extreme operating conditions, but 
cause of the fact that trouble | 
icing usually occurs only durin 
melting period span of approxim: 
1) minutes the probable decibe! 
of 5 or less was not thought to | 
matter of serious concern. No 
built-in fade margin for summer |! 
should adequately take care of 
a small loss. I here should be no ( 
fades during this icing weather. 

Communication engineers pre: 


that this new development i 


transmission lines will find an im 
tant place in future industrial m1 


wave systems The | 
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How Much Mixing Occurs Between Batches ? 


Use of these graphs will help you predict contamination fraction at stream 


interface for downstream stations. 


By Octave Levenspiel 

nell University 
|Lewisbure, Penn 

rHouGH there is a wealth of experience with bat h- 
1 pipe line shipments, there is real need for a bette 
rstanding of the relationships bewteen fluid flow 
ry and actual field results. When two different fluids 
batched through a cross country pipe line a zone of 
imination forms in the interface region. Effect of 
ng in the line is shown in Figure | 
With charts presented in this report, the zone of con- 
ination is related to a dispersion number and the 
e dimensions. The dispersion number in turn is ob- 
ied from a correlation with Reynolds numbers, 
(he over-all design aspects are not considered here 


fer to Birge' for these. 


Turbulent flow gives the correlation of dispersion num- 
with Reynolds numbers as shown in Figure 2. For 
ynolds numbers above 10,000 the theoretical curve is 
wn and it brings together much data from the labora- 
and the field for both gases and liquids. Pipe sizes 

ed from 0.02 to 40 inches in diameter and lengths as 

it as 400 miles were used. As the Reynolds number is 
rressively decreased below 10,000. however, the one 
erimental study in this range to date shows an in- 
sing deviation from the theoretical curve. This may 
xpected for in the development of the theory the 
nar sublayer is ignored and it is precisely in this 
n (Re < 10,000) that the sublayer becomes appre- 
le in thickness. This may result in the additional con- 


eads Length —= 





NS i 
A 


Follows 


Station O Station | 


Station 2 








Concentration Of B 


URE 1—When one product (A) is followed by another (B 
re is a zone of mixing. The time (©, for this zone to pass a 
int is proportional to the contamination width. 
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tribution of molecular diffusion in the sublayer as a me: 


o! axial transport, 


Streamline flow is of little 
design. In this region of flow the zone of contamination 


interest in product pipe ine 


is much greater than with turbulent flow. However, the 
correlation of dispersion number for streamline flow 1s 
shown in Figure 3. Here molecular diffusion plays 
significant role in product contamination, 


For short pipe the diffusion 


mechanism 1s not af 
plicable. Figure 3 should be used only when the following 
condition is fulfilled: 
I 
Re) (Si 0) 
The lew data avallable chec} the se theoretical pre- 


dictions. 


The contaminated zone as related to the 


ables is shown in Figure 4. The method used for pre 


system Vari- 


paring this figure is described in the accompanying box 


The following problems illustrate the various uses of 


these charts. 


ILLUSTRATIVE PROBLEMS 


1 


In these problems A refers to the leading fluid and B 


refers to the following fluid in a 12-inch ID pipe. Station 


| 1 ) ; ’ ’ 
and 2 are 1OO.000 and 1 Q0O0.000 fe aow! ream tre 


Station 0, the point of feed origin as shown in Figure 
Problem 1—If at Station 1 the 10%-90% contaminated width 
is 500 feet find the 1%-99% contamination width and the 10% 
99% contaminated width at that station (10%-99% contamina 


tion means allowing up to 10% of B in A but only allowing 1% 


of A in B 


Solution—The fraction contaminated 


From Figure 4 this corresponds to 
D/ul ’ 


Using this value of D/uL we fin fro Figure 4 that for 
1%-99% contamination 


therefore the contamination width 


W q 920 ft. 
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wo 
= 
i 
| ae | 
FIGURE 2—For Reyn- o 
olds numbers above ten =— 
thousand the dispersion a 1 
number is a function of |S 
the Reynolds number. ” t 
Here is the relation for 4 
this turbulent region of © 
flow oS 
-| 
10 
10° 
To find the 10%-99% ntaminated width we proceed as 
W; W & | W, 90 
But the S ved contamination curve is symmetrical in this 
r Or D /ul 1 
W 
W 
W 
W 
W W 30-900 + W 


710 ft. 


Station 1 the 10%-9I 


Problem 2—If at contaminated width 


) find tl 10%-90% contaminated width at Station 
Solution—The fraction of pipe line which is 10°%-90% con- 
taminated at Station | 

} 500/10 000 5 10° 
| | , t Station | 
D/ul 1.9 
I t Vv « t s D na u re nc! need, there 
f Stat 
D/ul D/ul L:/] 1.9 *(10°/10 19 ] 
\ I it tor Stat I tl tract n of py 
| 1.6 10 
Her I g ontaminated width at Station 2 
\‘\ | -| 6 1600 ft. 
Note—In general for small D/uL (D/uL 0.01) the contami- 
nated width varies as the 0.5 power of the pipe length 


is may be 
f the length of the 


contaminated width would 


by the slopes in Figure 4. For example 
were incre ised 16 times the 


Problem 3—If at Station 1 the inated width is 500 feet 


contan 


52 


io4 10° of 
du . 
Reynolds No., Re= ue 


tor wor nch ID pipe what woul t | i I 
yipe I the sar Revnolds numbet 
Solution—-The Reynolds nu r is constant | D /u 
han But 
D/ul D/ud) ¢ I 
Her 
| 
D/uL D/ul 
Xr Figure 
I I 
Therefore the contaminated width for the 3-inch pipe, 
W 250 ft. 
Problem 4—If at Station 2 the average Reynolds number of 
two fluids is 10,000, find the 10%-90° contaminated widtl 
Solution 
From Figure 
D 0.4 
4 —— - - —_ 7 _ - = = 8 SSS Sa 
F Fi 
a 
A 
=] 
2 } 4 
a 
” A 
o } x, 
} A 
ai 
i 
y, 
4 
L — Ses! Se i 
4 


Re Sc= (Py). 4 

FIGURE 3—Here is the chart for getting the dispersi 
number for streamline flow. It is only applicable wh 
RE) (Sc) « —, 
d 
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Therefor 
1 
D/uL D/ud) ¢ (d/L) = (0.4 -(=) ~*~ 1" 
And from Figure 4 the fraction of pipe line contaminated 
I tine 10 
Therefore the contaminated width 
Ww0-s0 = (7.25 X 107) © (10°) = 725 ft. 


\ 


Problem 5—How would the above found contaminated width be 
iffected if the flow rate is changed to give Re = 1000 and Re = 
100.000? Let the average Schmidt number of the two fluids be 
taken as 385 


Solution 
For the case where Re = 1000 
(Re) *« (Sc) = (1000) * (385) 3.85 X 10° 
From Figure 3 extrapolated 
D/ud) ='2 X 16° 


10°) *\ 705 ee 


Therefore 


D/uL D/ud) ¢ (d/L) - 2 
And from Figure 4 
Fo-00 = 0.5 
So the contaminated width, 


W = 50,000 ft. 


For Re 100,000 we find from Figure 2 
D/ud 0.26 
Th 
l eta 
D/ul D/ud) « (d/I 0.26 -() 25 xX 16" 


_— 5.86 X 10° 
Hence the contaminated width, 
W = (5.86 X 10°) © (10°) = 586 ft. 
From the last two problems we may generalize: 


1) Streamline flow results in much greater contamina- 


tion than turbulent flow. 
) 


2?) For an increase in flow rate in the streamline 





PRODUCT CONTAMINATION is due to the 
axial mixing of fluids and as such its extent can be 
predicted theoretically considering velocity profiles, 
molecular transfer and eddy transport of the ma- 
terial in flow. The result of the analysis indicates 
that axial mixing may be considered as a diffusion 
mechanism governed by Fick’s Law 


Dr ( 


The constant D, called the longitudinal dispersion 
coefficient, depends on the fluid properties, the 
physical set up and the flow conditions. For any 
given situation if the value of D is known the above 
equation may be integrated to allow prediction of 
the extent of product contamination. 

For this report the equation was integrated under 
appropriate boundary conditions to yield the differ- 
ential of the S-shaped curve shown in Figure 1. 
This differential curve approximates the Gaussian 
error curve for small Du/L (straight line region of 
Figure 4, or for D/uL < 0.01), its variance and 
standard deviation were determined to prepare 
Figure 4. 

Fuller discussion, justification of the method and 
references may be found elsewhere.” 








region contamination rises with the 0.5 power of  ‘¢ 
Reynolds number. 

(3) For an increase in flow rate in the turbulent f) w 
region contamination decreases, first rapidly and t 
more slowly. 


More complex problems may involve varying f »w 
rates, different pipe sizes in the line, adding product 
the contaminated section as it passes a station, etc. T 


‘it may be necessary to deal with a more fundamer 


measure of the width of the contaminated zone— 
variance of the differentiated curve of the S-shaped « 
tamination function of Figure 1. Variances are eas’ 
handle as they may be added, subtracted, etc., he 
methods using them may be developed rather ea 
Pertinent literature references may be found in a prev 
report.” 

There are still many factors in product contaminat 
about which we know embarrassingly little. We n 
much more good data to accurately locate these curyes 
We would like to know how bends, fittings, pumps, filt 
etc., and non-full pipe gravity flow affect contaminat 

Theory was developed considering the lead and follow- 
ing fluids to have identical physical properties. When : 
is not the case what is meant by the average Reyn 
number? We have arbitrarily picked it to be that of 
50 percent-50 percent mixture. But is this the best choi 

Only when the many contributing factors are quantita- 
tively accounted for will we be able to accurately pre 
product contamination. This will result in better « 
tamination control as well as better pipe line design. 


NOMENCLATURE 


c = concentration of product in fluid 

d = pipe diameter (ft.) 

D = longitudinal dispersion coefficient which characterizes 
the axial mixing in flowing fluids (ft.?/sec.) 

D, = molecular diffusion coefficient (ft.?/sec.) 

F = W/L fraction of pipe line length which is conta 
nated (dimensionless) 

L = length of pipe line, always considered from poin 
product introduction to distribution station in q 
tion (ft.) 

Re = dup/yu, — Reynolds number of 50%-50% mixture 
the two products flowing successively in the 
line (dimensionless) 

Sc = u/pD,, — average Schmidt number of the two fi 

flowing successively in the pipe line (dimension! 

= fluid velocity (ft./sec. ) 

6 = time 

= fluid density (lbs./ft.*) 


m fluid viscosity (Ibs./ft. sec.) 


LITERATURE CITED 
' Birge, E. A., Oil @ Gas Journal, Sept. 20, 1947. 
* Levenspiel, O., Ind. and Eng. Chem., Vol. 50, No. 3, p. 343 (March 
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FIGURE 1—Tensile tests of various lap 
ioints indicate that turned bolts in reamed 
ho work as well as rivets. 


By R. W. Bodley and R. C. Ulm 
(; ! 
Chicago, Ind 

ESS pooRS into large tanks 
esirable in the storage of certain 
of products, espec ially where 
out of bottom settlings is neces- 
In the past, these openings have 
in the form of either riveted 
plates or manway-type openings 
bolted covers. The bolted doors. 
h are the subject of this article, 
milar in design to the well known 
d type (of which many hundreds 
been installed) in that the door- 
is fastened directly to the shell- 
The riveted types are not used 
because it is 


sively at present 


ult to find riveters to replace a 
once it has been removed, 
development of bolted door- 
designs was undertaken as a 
to the industry, because there 
need and a desire for a large, 
economical, clean-out door that 
be removed and replaced by 
ir maintenance personnel. They 
‘t patented or proprietary items. 
eral oil companies which 
these designs 
that they 


API approval. Therefore, as this 


ssed the need for 
expressed the desire 
pment progressed, the findings 
presented to the API Manufac- 

Sub-Committee on Standard- 
n of Oil Storage Tanks. which at 
resent time is considering final 
s for possible inclusion in API 


243. 
t Results. From the results of 
tests. it was concluded that 
y, 1958 @ PIPE LINE INDUSTRY 


Bolted Access Doors 


Simplify Tank Cleaning 


Regular maintenance crews can install 
and remove new bolted clean-out doors designed for 
large tanks. New door is safe from stress and will not 


leak. 


lank and Manufacturing Company, Incorporated 


bolted clean-outs can be successfully 
fabricated and installed. do not leak. 
and are not too highly stressed 


It is our opinion (based on_ the 
repeated tests conducted in the shop 
on 34, inch and 14 inch thick plates 

that the doors can be removed at least 
six times without sufficient damage to 
the holes or bolts to require reaming 


or new bolts 


Types of Doors. [hese clean-out 
Raised and 


flush. The raised type is simply ar 


doors are of two types: 


opening cut in the tank shell with a 
cove! plate bolted over it as in the 
former riveted type. The flush type is 
similar except that the bottom of the 
cover plate is bolted to an angle assem- 


underside of the 


bly welded to the 
tank bottom so that an opening flush 
with the tank bottom is obtained when 
the door-plate is removed. The design 
of a flush-type door bolting directly 
to the tank shell without any reinforc- 
ing pad plate is new to the art in 
these large sizes 

The bolts used in this new design 
Standard 


chined to size and under the head. SO 


are American heavy. ma- 
that a good fit is obtained and no lip 
remains under the head, Square bars 
are placed between the heads of the 
bolts in adja ent rows on the inside ol 
the tank to keep the bolts from turn- 
ing during assembly or removal of the 
door plate. A neoprene putty gasket 


containing about 80 percent solids 


with a specific weight of 12 pounds 


per gallon is used between the bolting 
surfaces and around the 


bolt to seal against 


The door-plate can be initially I 


stalled in the field or it can be install a 
] 


1 : : 
on a shell-plate in tne shop ther 


the piate containing the completed 


door can be fitted into the tank in th 


neid 


Testing Bolts and Gaskets. As 
first step in determining what type of 
would be suitabl: 


co ] *f 
yraskets 


bolts and 
six different lapped-type, bolted and 
riveted joints were mad up and tested 
in a tensile machine. The test assem 
blies were of %¢ inch x 10 inch x 2 
inch long center plate with '4 inch x 
10 inch x 1214 inch end plates, Figure 
1 shows these assemblies 


bly. the 


was coated with one coat ofl 


Before assem 
bolting surface of each plate 
prime 
and two coats ol neoprene paint 
except for the riveted joint and joint 


l (b 
bet gasket 


} 


whi h contained a pat h rub 
The specimens were cove red witl 
a brittle lacquer and then tension was 
applied until vieldine was evident it 
the plates around the bolts 

From the results of this test, it was 
concluded that 

® Turned 


distribute the forces equally as 


bolts in reamed 


well as rivets in this type of cor 


struction 


. lapered pin bolts are not satis- 
factory because they loosen alte: 
the tension is removed 


. The inch rubbe; gasket was 


allowed 


not satisfactorv because it 


slippage 
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@ Rivet type bolts (ribbed shanks 
are not suitable because they mal 


the hole in the plate. 


Test Doors On a Tank. Jo furthe: 
bolting sealing means, 
a 10 foot. 


x 8 foot high tank, which 


de velop and 


I 
testS were run on doors on 
6 inch dia 


was designed for 50 psi internal pres- 


sure. This pressure was selected to 
simulate at least three times the liquid 
heads encountered in 40 foot high 
storage tanks. The tank had a shell 
ig inch thick, a top made of a 3 
nch thick dished ASME head and a 


Angle ties con- 
the tank to 


reintorced bottom 
nected the 


upper part ol 


the bottom reinforcing. Besides econ- 
omy and convenience, this small tank 
th its thin shell would be harder to 
than 


plate, and damage to the holes. 


one ol 


seal a ainst leakage 


as + 
if any, would show up more quickly 


repeated bolt removal. Figure 2 


I 


shows a photo raph of this tank, 


The tank had two test doors, a flus/ 
type and a raised type spaced 180 de- 
grees apart. Each opening was 4 feet 
high x 8 feet long and the door platé 
14 inch thick. 

Sealing. Four tests of different seal 


] 


ng means were run as follows on both 


type doors: 
Test 1. The bearing surfaces of th« 
door sheets and shell were covered 


with one coat of neoprene paint upon 
which a gasket made of roofing paper 
was placed. The tank was filled with 


water and the pressure at the top in- 


creased hydrostati¢ ally to 35 psig 
Leaks around five bolts at that pressure 
occurred at random locations on the 


leaks 


on the flush door occurred at the bot- 


conventional door and several 


tom 


Test 2 


ited wicking was wrapped around each 


A 6 inch length of graph- 


bolt on the outside of the door-sheet 
and underneath the washer and nut, 
to the gasket in Test 1 


the 


in addition 
‘This 


worked satisfactorily to a pressure of 


method of sealing bolts 


19 psig. However, a leak at a joint in 


the rooting papel casket occurred al 


this pressure, The roofing paper gasket 


o 
was too hard to handle. so other seali- 


ing means were sought. 


Test 3. Two coats of neoprene 
paint were applied on each bearing 
surface of the flush door-sheet and 
the shell. A neoprene strip 4g inch x 


56 


34 inch attached to the 


raised door plate all around its outer 


wide was 
edges. Wicking was wrapped around 
all bolts on both doors as in Test 2. 

The flush door with the four coats 
of neoprene paint did not leak at 45 
psig. The conventional door, with the 
strip gasket, leaked as a result of water 
head only. 


Test 4. A full face gasket appeared 


to be search for a 


necessary, SO a 
thicker paint was launched. A 


prene trowelling compound was found 


neo- 


x surfaces. 


and applied to both bearin: 
Wicking was applied to only a few 
new bolts for purposes of comparison. 
This was tested to a pressure of 50 
psig, which is equal to a water height 
of approximately 115 feet, and no 
leaks oct urred. 


At the 


tests, sealing was finally accomplished 


conclusion of these four 


by applying a 14, inch coating of neo- 
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FLUSH RECTANGULAR DOOR 








RAISED SEMI-TAPERED DOOR 








prene to the %¢ 


) 


door-plate. 


inch shell and 4 


The same bolts and nuts were 


in all four tests 


FIGURE 2 
times the head encount 
high storage tank. 
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Test tank designed for ‘he: 
in a 40-foot 


~ THEO CIRCUM. SHELL 


FIGURE 3—Stress indices on test doors show that doors can be bolted without « 


sive stress concentrations, 
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FIC, URE 4—Neoprene gasket is trowelled 


\I vor and allowed to become tacky. tr 
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FIGURE 5—Mill scale is ground off the 
sh plate around the clean-out opening. 
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I URE 6—Clean-out door bolts are 
ened with an air wrench. 


limit 
a p! 
these 
was required to rebolt the age 


nor was any hole damage and 


x 6 
sign. As the method for sealing 


eine developed, designs of the tank 


eter, 


were also being studied. Rec- 


teste 


ilar doors were used on the first y, 6 
tests on both the flush and foot 
types. On the fourth test,a door ang 


semi-taper on one end and foot 


a full taper on the other end 


iin gages, both Rosette and A-5, 
mounted outside the tank at door 
positions around the doors the 
the intention of covering all asset 
of stress concentration. The tom 
strain gage circuits employing assel 


indicators were used. ring 
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gage tested, 


licated strains for each : 
‘1 against pressure for each of 
bove tests. Lines were carefull 
1 through the experimental 
s. A dashed line parallel to the 
» lines was drawn through zer 


projec ted to the 50 psig Pp SItioONn 


Strains corresponding to this pressure 


hia aoe 
used in the calculations 


| 
sette ogavces were analvzed alge- 


ally to determine principa 


es and directions. Each stress cal 


culated in the above mannet 


} 


ed by the theoretical circumfer- 


ential shell stress to give a stress inde? 
Some of these index values are shown 
in their respective positions on the 
door-sheets in Figure 3. The arrow 
shows the dire tions ol the measured 


Stress, 


1e stress indices for the vari 
indicated: 

Neat the bottom ol the she 1] lo! 
the raised tvpe door. or on the 


bottom angle for a flush type 
door, a plate could be satisfac 
torily bolted without any stress 


com entration 


Along the top of the plate and 
near the upper corners, the 
stresses were transmitted from the 
door to the shell witl i stress 


build-up of less than 


Excessive stress concentrations 
were present in the shell at th 
ends of the rectangular sheets 
[This could be reduced by fulls 


tapering the sheets 


Field Tests. Since the foregoing pre- 


ary tests yielded favorable results 
ovram of installing and testing 
» door-sheets on field-erected tank- 


was undertaken, Two raised-tvpr 


two flush-type doors were 


ved installed, The raised doors were 4 feet 


feet installed in a 140 foot diam- 
center-weighted, floating roof 
. One of these was strain gag 
d. The flush doors were also 4 feet 
feet. One was installed in a 67 
dia. x 40 foot cone roof tanl 
the other in a 100 foot dia. x 40 


cone roof tank. Both were strain 


Installation. The two raised-typ: 


s were bolted to the shell-plat In 
field. The flush-type doors wer 
nbled to the shell plate and bot- 
girder in the shop, and_ this 
nbly was then welded into the first 
of the shell in the field, Both 
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PIMCIPAL STRESSES 


Note: Stress indices in a 4-foot by 6-foot flush type cleanout 
on a 67-foot diameter by 40-foot high tank. Dashed arrows 
refer to stresses measured on the inside of the tank. Solid 
arrows show gage location and refer to stresses measured on 
the outside of the tank. Where a double line is used the 
arrows refer to the membrane or average stress. Numbers are 
stress indices i.e. measured stresses divided by the nominal 
theoretical hoop stress one foot above the tank bottom. Nega- 
tive signs indicate compression. 


Note: Stress indices in a 4-foot by 6-foot flush type cleanou: | 
on a 100-foot diameter by 40-foot high tank. Dashed arroy 
refer to stresses measured on the inside of the tank. Sol 
arrows show gage location and refer to stresses measured 0 
the outside of the tank. Where a double line is used tl 
arrows refer to the membrane or average stress. Numbers are | 
stress indices i.e. measured stresses divided by the nomin 
theoretical hoop stress one foot above the tank bottom, Neg 
tive signs indicate compression. 








FIGURE 7—The upper corner of the shell plate was stressed 


e upp FIGURE 8—The shell plate radius was increased which relieved 
beyond the elastic limit in one test, 


the high stress concentrations of the previous tests. 


above for the small tank tests, In this limit 


on the second test. Stress indices show- 


test and strains above the elastx is required than for plates the 
thickness as the tank shell. O 


door-plate thicknesses and 


case, the stress indices were obtained 


by dividing the measured stress by the _ ing this for Test 2 are plotted in posi- bolt 
theoretical circumferential shell stress tion on Figure 7. To alleviate this con- rangements can be safely used 


at a point one foot above the tank 
bottom. 


dition, the upper corner radius was following rules are met. 


increased from 6 inches to 16 inches 


In general, the results of this inves- for Test 3. Indices for this test are Rules. 
tigation showed that the measured shown plotted in Figure 8. Study of 
values of stress were consistent with this figure shows that the high stress 1. The strength of the bolted 


what would be expected from theoret- should be equal to at least 90 
cent of the full streneth of the 


bolted plate. 


concentration was relieved 
ical considerations. The measured cir- 
cumferential membrane stress was 


Bolted Door Design. The design of 
near the calculated value in the shell- the test was 9 


based on an 85 percent joint efficiency 


doors described above 


Maximum tensile stress in net 


plate and door-sheet. . | 1 
- i tion of! door-plate equals < 
Stresses near the bottom were gen- with an allowable stress of 21.000 psi 


psi, 


=—ES___ 





erally low, This was expected since 
the bottom plates take some of the 
tension and consequently, lowers the 
hoop stress in that region. However, 
considerable vertical compressive stress 
80 percent of the 


stress 


nominal hoop 
was measured near the bottom 
on one test. This is consistent with 
what we expected from a considera- 
tion ol shell 
bottom. 
A Rosette gage on the shell plate, 
to the curved corner of 
the opening, showed high stress con- 


that 


the expansion of the 
above the constraint at the 


( lose upper 


centration in area on the first 


58 


in the plate. Because of possible dam- 
age to the holes by repeated removal 
of the door. the API committee re- 
quested that the joint efficiency be 
increased to 90 percent to allow for 
additional reaming. 

The design rules which follow call 
for a 90 percent efficiency and repre- 
sent the latest data submitted to the 
API. The tabulations 
10 and Tables 1 and 2) are for doors 
t feet high by 8 feet long. Other sizes 
may be desired. The 
door plate in the tabulation is thicker 
than the shell-plate because less steel 


Figures 9 and 


calculated as 


3. Maximum shear stress in gross 
tion of bolt equals 16,000 psi 


4. Maximum bearing stress on 


or bolts equals 32,000 psi 


5. The 


area of the 


minimum net cross-secti 


door-sheet, exclu 
the tapered ends, shall not be 
than the product of the shell-) 
thickness and the vertical heig! 
tank shell 


twice the bolt-hole diametet 


the cutout in the 


6. Provide sufficient bolts to trans 
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to the door plate . by shear, YO per- 
cent of the full streneth of the un- 
bolted shell-plate 
I, SHELL PLATE ales 7. The bolts can be arranged in var 
‘es SAME SIZE AS SPECIFIED if us patterns providing or 
LY ee Se SUE AS SPEED H ous patterns providing the arran 
SEE DETAIL "B” FIG 14 THE SHELL TO THE TANK BOTTOM i ment produces tapered ends. Thi 
| AFTER WELDING, GRIND SMOOTH H ve | tapered end 
\ ~ LOCKING BAR 0 CLEAR THE DOOR SHEET t] minimum distance between centers 
7 + hf of bolt holes shall be at least three 
,— NOTE 2 len i bo iol na | e at ica hi 
' Senres Fora tacaen . rr times the nominal diameter of the 
OF SHELL T K BOTTOM NX a7 bolt The tensile stress of the net 
| AMERICAN STD HEAVY NOTE 2 1 f \— plate in the first row of bolts next 
HEX BOLTS AND NUTS NOTE 1 t 
BOLT MACHINED T SIZE (* 0 . to the shell opening shall not ex 
—— ND UNDER HEAD 3 
tae tr ceed 21,000 psi and in subsequent 
PLATE.) APPLY FILLET OF SYNTHETIC ; a hall 1 ‘ed 21,000 | 
| RUBBER PUTT Y UNDER THE BEARING PLATE TrOWS SNa not exceec ya psi 
BOLT HEAD BEFORE INSERTING 
L BOLT IN HOLE eid less the total shearing value or 
SEC N A-A : 
bearing value (whichever is les 
ARING SURFACE OF DOOR PL AND SHEL OBE . . : 
SEITE Rash Reo et Woe of the bolts in the preceding row 
ACE OF DOOR PLATE I : | 
or rows, mn certain cases, where 
SE Te museen PUTTY CAN BE NEOPRENE PUTTY ° ! 
WITH A DENSITY OF 1! TO 12 LBS PER GALLON thinner plates are encountered, the 
. £ qt «DETAIL “A" END GUSSETS hearing value may gove na 
4 6" NTERMEDIATE GUSSETS : a e2 arin alu nay vern ana 
© c , ee # a oO) AT } —_—_ 
x* ae J 7 BEARING PLATE - we SHELL PLATE should be checked Bolt spacing 
_ ee aad = = I 
a a ee — i ] 
a x — y at the sealing edge of the plat 
CUTOUT IN BOTTOM PL96"x 44" shall not exceed seven times. the 
minimum door-sheet thickness ( plus 
washer thickness if washers are 
used) plus the nominal diameter 
ol the bolt 
P From the above 
Q SPACE K SPACES ¥ Flush type door N 
PACING ROW (1) q K SPACING (96" +3442 0 PSHELL PLATE] Tr , 
y ROW (2) 9 OW \ ts h 4.J¢ I i j 
> oe ae | 6 s 
o.% i 8 "11 _LOCKING Ban - i om \ 6 
re ae : i | *a° , 
Sy a if U L HOLES Raised type door N 
ae . UNDERSIZE ANO REAM = 
/ iM . O EXACT BOLT DIAM ° t h , 4d ] i) g 
Y oH poi 5d 16 R AFTER FIT-UP 3 w : : 
k ° <a i lb 
rc CUTOUT IN SHELL 3 a 
: 48": 96° = 2 t t.(h | 
#-5 
z ” I Nx 
7 os Where 
= — 2 ge ee rere I N N imber ol bolts require i t ¢ 
\ + - i end oft opening 
AN ! , hickness. inche 
' ‘| ‘ : INTERMEDIATE t She ll-pl ite thickness, h 
96" + 48" (ARC DISTANCE ) an a “x asset a a t Door-plate thickness, inches 
- — » m4 SSE h Height of door-plate nches 
INTERMEDIATE GUSSET PLATES LOCATED —_ h Height of shell cutout, inches 
BETWEEN HOLES ON APPROX 2 FT CTRS T D ; : a Seal 
WYER LI a imeter ol bolt ind Olt 
_ _ nches 
\ of bolt t hole 
FIGURE 9— Raised-type bolted door sheets. (See Table I \ M nches 
. " 


ne row 


8.I{ the difference between the d 


ameter of the bolts and the hol 


TABLE 1—Raised-Type Bolted Door-Sheets 


See Fig. 9—AIl Dimensions in Inches 





NO. OF BOLTS Dia. of | Length Bolt Square Max. Dia 
- Bolt of Thread | Locking Re-Reamed 

Q q h j h k t h l Row | Row 2 Total d Bolt Length Bar Hole 
7 144 7.179 1.080 f 2 837 1, 52 Me 9 
i 1+ 7.179 4.080 0 104 ‘ 52 i4 ‘ 1 
8 1+ §.28 691 0 104 4 5? 7% x j 4 
5 -% 6.528 SS 24 4.109 534 7% . ‘ ‘ 
s z 4 t -s a ze } hss 5 $2 y 14 ‘ 
. 9 "s 4 75 if) 20 4.050 a 54 141°%% zs ‘ ‘ 
5 “18 6.3549 4.012 20 5 j 4 54 4/ { ‘ 2 M 
5 2'‘% §.422 1.309 1) 41.969 : 543 149 . 
8 24 6.422 4.509 2U 5.25 P 54 ; 55 ‘ 2 4 , 
8 be 6.469 4.453 ”) 1.088 +4 5 28 ‘ 4 
8 its 6.4609 4.45 20 4.988 55 5 2s 4 ' 
2a ae eee ee a] Ms : | 
: Ys 4 4.453 0 5.600 13% 5 ib s 4 ‘ - i 

% 6.516 4.602 20 >. H5F ike f } i'4 ‘ 
8 34 6.51 4.602 20 5.65 ti 5614 7 g 33 4 { , 
5 vs 6.96 4.754 20 5.712 lH 57 7534 f i) 5 i 

Use American Standard washers on both sides of plate up to 5¢-in kness 
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Dimension 


10—All 


Flush-Type Bolted Door-Sheets Fig 


TABLE 2 


Max 


Diam 


Bol 


End 


Intermediate 


Lock 


Bar 
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Shell Thickness 
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3 - ; 57 eat. ri (+ 
4) iD R aM 3 J 
4 , NS . 23 al 
° \ ' 4 
‘“ . Sp 1 4 
a ’ SS aad t * TRING Ban = - 4 Medea 
TANK ® Mv aA a4 4 MIN : TANK . 
“s : — - x Pate x PUTER Td 
Jee Ie “gle eGo. ate \ po, e oop!) 2 FIGURE 10—fPlush-type bolted door-sheets. (See Table 2 
TrTTTrrrer. becomes greater than 1/50 inch. b) Consider the load « 
‘ Se Coes sl because of repeated removal of the girder to be equal t 
door, the holes should be re-reamed weight of a column olf 
SRANRRRARRARRARRARA « to a larger size and new bolts with the dimensions 
. should be provided. The holes tank radius x width of 
P23S--2223339 should not be reamed beyond the cutout 2 feet tank hi 
: ome > spas strength ‘* ime ‘c) The design length of 

- - oe > - *S »*SsS < ‘ ) . " 

egabreessceences|- 0lted sone — les lan : siadinr diame te eee 

: re pe Se oe ee be: oe foe dee foe ercent of the fi streneth <« 1e . . ’ ; 

ceoeeserrscorosscossescsce 7 p . “ yf 1¢ I il trength at the width ot the shell cuto 
eed unbolted plate. 9 feet. 

; = 9. Round all door-plate corners to a d) In Table 2, the bottom 
5 minimum radius of 14d. thickness is made equ 
= the shell-plate thic] 
- 10. Bottom girder for flush type door: where possible, so that s} 
m a) The girder to withstand a length bolts are not req 
~ bending moment whic h would ACKNOWLEDGMENT 
wai result if the ends of the girder The authors wish to express their gratit 
= the various « und chemical companies wh 

e ee : > were on hard ground and the tthe field tests possible and the API C 
' = en) ; m Standardization of Oil Storage T 
center was unsupported. Bete 
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\1 ht, the first 32-foot 
of twin 62-inch 
“0% ising is jacked into 
by air powered 
Notched rails and 
ec lly designed travel- 


in ackstops used by 
y nCo reduced setup 
tin or each push to a 
in num. As additional 
en s of casing were 
ide it was necessary 
to ir concrete around 


the ils to prevent buck- 


Welders have com- 
pleted line-up and weld- 
ing of another joint to 
asi on left. Jacking 
equipment and = excava- 
tion crew will then be 
shifted to left hand cas- 
) push it into posi- 
tion while another joint 


is lded on at right. 
Operations were con- 
tinuous ‘‘around the 
lox to prevent “‘freez- 
ing of the casing in the 


rock il fill. 


Mining Methods Used on Giant Road Crossing 


Dual 62-inch crossings were jacked under roads on Carnegie Natural Gas’ 
new Pennsylvania line. Toughest “tunnelling” job was 135-foot-long casing installation 


with a l-inch tolerance specified in an 8-foot grade rise. 


RE IS more than one way to and rock from the face of the bore was ol »-Inch wall. In the job tl 
it pipe line road crossing. To with conventional mining tools, Spoil ire 6 dual 62-inch crossin > dua 
95- and 62-inch casings for was hauled out of the casing in a 1 -inch and 5 single 50-inch cro 
( e Natural Gas Company’s — yard mine cart and dumped by crant Phe 50-inch casings will be i 
between Clairton and Home- Installation of dual casings actualls with conventional road boring eq 
ra. Boring and Punnelline helped Lo speed up operations while ment Althou ! i irver number ot 
ny of America resorted to anew section was being lined-up and super-inch”’ crossin ot e fi 
methods to vet the casing iob welded on to on casing. crews shifted v1 indoubted| bring about the 
to the other to jack it into place. An velopment of large boris machine 
» above shows a typical “push” pow red jacks supplying ZU0 tons of speed and ersal 1 I expel 
First. a 52-foot long Casing driving pressure were used Lo drive tunnelli crew re ri 
was started unde) the bed ol the 62-1n¢ h Casings into place \s the jy! iClica mean ot | nail tl ! 
' I Hollow Road Line-up had jack worked alone the notched rall- jobs within ClOSC 1 mces 
reftully controlled in the 135- wa\ specially designed travelling Wilhan Broth (4 
ssing to meet an allowable de- backstops reduced the set-up time hor rime contractor tor the constructor 
ft l-inch in an 8-foot grad each drive.” When casing lengt! ( the 45 an O-Ine! vip re 
erations continued around the increased beyond two sections, it was ect. Texas ‘Tunnelline Compatr 
prevent “freezing” of the cas- necessary to pour concrete around the Honzontal Hol Lr d 
he soil-rock bore rails to prevent them from buckling Bor Punt ! 
© Casing Was forced inde the under the Mcreasing load hor road and l 
miners excavated the dirt Pipe used for the 62-inch casing contractors the End 
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ou »)-C -<__»>-0n + CH2-CH-CH2C1 
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NaOH 
- a = ~ : 
Bis-Phenol A Epichlorohydrin ) 
és Prope 
/\ e e ~ 
CH2-CH-CH2 — €_S« —< > ——O-CH3-CH-CH,| — 6-5. al: 
CH; N I h 


eA 
: aE ¢ _)=0-¢,-ci-cu, + Naci + 4H,0 


CH 
E | 
{ 
eH 
FIGURE 1—Epoxy resins are condensation products of bis-phenol A and epichlorohydrin in the pres ep 
ence of sodium hydroxide. Molecular weights will range from 624 up, The simplest resins are |i juid 
but above values of n — 2 they are solids. 
eA 


Thin Films Coatings—What They Are} .: 


Field tests indicate coal tar-epoxies will be the first practical “thin film 





eA 
coating” for underground protection of pipe lines. Here is some of the chemistry behind 
the development of this important new coating. sais 
‘sistance to moisture enet 
By N. T. Shideler and F. C. Whittier Serene ae: ee o. 
have made them superior fo 
Pittsburgh Coke and Chemical Company ecrvice throushout the year 
Pittsburgh, Penn doubtedly, they will continue 
the major coatings in this fiel Coati 


DEVELOPMENTS in the direction of 
better pipe 


been intensified since 1945 due to the 


coatings for lines have 
rapid development of new synthetic 
resins and related materials. The most 
materials in- 


significant new coating 


troduced have been plastic tapes, 
either of the polyethylene or polyviny] 
types, extruded polyethylene coating 
diameter and a 


on pipe of small 


closely related development—plastic 
pipe produced by the use of a variety 
of resins, modified 


elass 


resins, and 
mat 

Tapes apply easily on straight sec- 
tions of pipe but it is very difficult to 
successfully protect valves and fittings 
with tape because of the odd shapes. 
Extruded polyethylene on steel pipe 
has certain advantages. However, for 
both the tapes and extruded plastic 
on steel, there 1s stili the difficulty of 
good adhesion, resistance to pune ture 


and chemical damage, protection o! 


62 


joints, fittings and valves, and in- 


ability of such products to. stand 
moderately high temperatures. 

Thin film coatings such as baked 
phenol-formaldehyde coatings and 
vinyl resin coatings have been tried. 
he phenol-formaldehyde coatings 
have been successfully used in oil 
well tubing, sucker rods and well cas- 
ings where the corrosive condition is 
severe enough to warrant this expen- 
sive application requiring multiple 
coats and multiple bakings. The vinyls 
likewise cannot be applied in thick 
films except by application of multiple 
coats requiring drying time between 


coats. 


Hot Applied Enamels Still Most 
Common. Hot applied coatings o1 
enamels have been the predominant 
coating used on underground pipe 
High 


electrical and corrosion resistance and 


lines for more than 50 vears. 


many more years despite some 
All coatings systems hav 
Major disa 
tages of enamel coatings are: 
® ‘The 


tions 

tain disadvantages, 

large amount of 
equipment required {Or al] 
tion, 

® Although not 


the necessity of working 


a serious pl 


molten materials at tempe1 

up to 500° F. is somewhat 
gerous. 

®@ Inability to completely resis 
effects of soil stress, mec! 
damage and danger of pu 

of the coating by stones. 

hard objects 
backfill and pipe trench. 

® Necessity for 


double handling of the pip 


and othe 
primer re 


careful co-ordination bet 
application of primer and e1 
to obtain maximum adhesi 


Hot applied coatings have be 
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They have 


Sus eptibility, 


d through the years 
} temperature 
soil 


to 


( r of damage to 


resistance Stress, less 


the coating dur- 


yplication and no doubt will be 
r improved in the years to come 
Properties for Ideal Coating. Hav- 
itlined some of the limitations of 
ipplied coatings, following ar 
‘ of the properties which should 


hibited by the ideal coating 


® \ coating that is easily applied, 


referably in one coat that will 


et up rapidly SO that coated pipe 
an be handled with normal care 


vithout danger of damaging the 


oating 

® High electrical resistance or in- 
ilatine values. 

® Permanent resistance to moisture. 
otal immersion, mild acids, al- 
kalies, and heat 

® A coating tough enough to pre- 
ent the action of soil stress. 
puncture or physical damage. 

® A coating that will stand tem- 
peratures as low as minus 40 
ind as high as 300° F 

® A coating that does not soften at 
levated temperatures 

® A coating that is not attacked by 
yvetroleum or other chemicals 
vhich may contaminate soll 

und the pipe line 
® Maximum adhesion to the prop- 


rly cleaned bare metal 
Coating Film—How Thick? Hot ap- 
| enamels are applied never less 


thir k 


ch Tapes vary from 10-mil to 


thickness. 


1g-inch and preferably 


and the phenol- 
dehyde baked coaungs applied 
tiple coats are from 5 to 7 mils 
Required coating thickness 1 


1S 
bly a function of: 
\dhesion characteristics 
rrosion resistance of coating 
rmanence of the coating itself 
\nchor pattern of metal surface 
ngle or multiple coats 
ating may have good adhesion 


attraction, mechanical 


both. 


is preferred 


lec ular 


ing o1 True molecular 


On for 


pipe 


produc c 


pipe line 


Ss. since cleaning 


do 


1o1 


some 


1S not sufficient 
firm mechanical adhesion. 
pattern is quite important in 
coatings since 


thin film 


ol 


ering 


th anchor detracts from 
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total film thickness. A 7-muil 


coatins 


applied over a }-rmil anchoy pattern 


leaves only 4 mils actual coating ove 


the peaks of the anchor pattern 

Number of Coats Important for 
Thin Films. The question of single o1 
multiple coats 1s quite pertinent in 
\ 


envae 


considering cold applied coatings 
ol 


baked coating normally requires from 


7-mil_ film phenol-formald 


+ to 5 coats. If it were possible to 


solids in this coating to 


build up the 


make the application in one coat, the 


resultant coating would probably 
show numerous voids while the mul- 
tiple coat system would show none 
This variance is not a fault of the 
coating but is due to normal charac- 
teristics of cold applied coating ap- 
plication. Stirring of the coating 
brush, spray or other methods of ap- 
plication introduce air bubbles, some- 
times moisture and occasionally dust 
into the coating. ‘ h 1S, the single coal 
application must be greater than the 


thickness o am iltiple coat applica- 


to eliminate oy 


tion COVE! the Se ll- 
perfections. In the multiple coating 
Systems, these are covered by succes- 


sive coats 


Lhe optimum coating thickness be- 


comes a function of the nature of the 


O 
aN 


R-CH-CH, 


a 


Epoxy resin 


FIGURE 2—Polyfunctional primary 


no by-prod icts on ¢ 


What Are Epox 


cially available ey] 
day ire condensatl 
( hydrox, pheno 
henol A, and ey 
yresence of sodium 
Lhe n raqaical 
is the repeating rae 
cule and is contre 
mol ratios of the re 
plest resin in whicl 
molecular weiel ( 
mole ilar wel ( 


Inside 


bb beet- Ba ae-beebbel— 


OH 


and secondary amines react 


with 


’ 


resins ised 


Or pro ‘ s ‘ 
e*Tri¢ T i 
nichlorohvdri ' 
nva art 
shi vn in Fi I 
Ca in) ¢ Tl 
c( by I 
if iT) rie 
n a a‘ 
tf S340. Since 
yt the I rac 
4 ere t 


| 


the 


At one time « I 
i ol he svnthetic resin have 
tric COal tar Coatngs w ! al 
cif ree ol success Mani were ¢ 
to be incompatible } e coa 
svsten while others ( e phe 
formaldehyde resins howed pror 
but exhibited a i antag cl 
formation of wate! ! b 
its detrimental in the cured hiln 

With thie tro on i the ep 
resins aby ul ‘) years ( nrom 
In materia was made ivallabl 
i cold ipplhied COal tal nthetic re 
oating system. These re ure 
ble of room tempera i 
compatible with coal rand proc 


y Resins? Comny 


H,N-R' —» R-CH-CH>)-N-R' 





terminal 


epoxide groups in curing the coating. One amine hydrogen equivalent weight of amine 
reacts with one epoxide equivalent weight of resin. Secondary amines so formed can 
then react with another epoxide group. If three or more amine hydrogens are available 


a dense cross-linked polymer will be formed, 


the al 


anchor pattern. With normal mill and 


coating. yplication and the 


field application methods, the thick- 
ness should be not less than 20 muls 
if applied in one coat or 15 mils if 


applied in two coats, 


Coal Tar-Epoxies Are Close to 
ideal Coating. It would appear in 
looking at the list of requirements for 
an ideal coating, that it 1s almost im- 
possible to obtain all of these require- 
ments. However, recent developments 
using epoxy resins combined with coal 
tar or coal tar pitch indicate that with 
further development and _ refinement, 
most of the 


requirements can be at- 


tained. 


he moleculat v ¢ rh ot the res 
would be 624 lO n 2 Yi lo 
n 1192. et 

Commercial resins are norma ne 
simple chemical compounds wher 
‘n 1s a definite integer. They w 
usually have fractional “n” values 
with the molecular weight shown as 
a range rather than a single numbe1 
As mi ht be exper i d. with increasin 
molecular weight the resins hecome 
increasingly harde The simple 
resins are liquid b it above the \ 
of n=2 they are solids 

In commercial production a 
excess of epichlorohydrin is used s¢ 
that the resins all terminate 








‘ poxide VPOUDS 


| 
molecule and 


| his C1VeS two epoxide 


2roups Del leads Lo the 


| 
eneral practice of describing the type 
of resin in epoxide equivalents, which 
is simply the molecular weight divided 
by two 
structure of the 


Examination of the 


epoxy resins shows that they are poly- 
alternatin 


] 
he 
| rit 


considered to be responsible 


ethers having aliphatic 


ind aromatic groups hvdroxyl 


Cal IS 


for the polarity of the molecule, which 


ts excellent adhesion 


Low Molecular Weights Used. 


Resins of various molecular weights 


can be used in conjunction with coal 
tal but practical considerations dic- 
tate thre LIS¢ of the low molecular 
veight types. For example, due to vis- 


cosity build-up it is extremely difficult 


to mcorporate 1 high enough per- 
lI | < 1} I VT) } 


: : : 
centage of the harder resins to obtain 


emical resistance of the 


Another 


solubility thre lowe 


Optimum Cl 


mixture consideration Is 


molecular weight 


resins will tolerate aromatic materials 


such as tar and coal tar solvents while 
he higher molecular weight resins 
vill not, unless a ketone or other 
mutual solvent is used 

Lowe) molecular weight resins are 


also preferred because of their greater 


concentration ol epoxide groups pel 
given weight of resin, These epoxide 
vroups are 
groups lth 


the important functional 


room temperature conver- 


sion of the resin 


Conversion of Epoxy Resins. \osi 
compounds having an active hydrogen 
atom can be used as curing agents 


TABLE 1 


Room Temperature Curing Agents 


Parts by 


Weight, 
Amine PHR 
1. Primary and Secondary Amines 
I I) 7) 
Diet | ‘ ‘ 
I t e Tet } 
I Ps 


2. Adducts 
Moditied A t 
4. Tertiary Amines 
" r P 
I 


4. Miscellaneous Agents 
p 


TABLE 2—High Temperature Curing Agents 


Material Amount, PHR 





Vie 1) ( 
AY lL) ( 
I ( 
| 

Dis “I 


Phit ‘ 0-60 at 150 
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Many 


\ ised 


classifications have been de- 


and published; but for this 
analysis they can be divided into two 
main groups: 
® Room temperature curing agents 
® Baking or high temperature cur- 


ing agents 


Originally, in the tar-epoxy work. 
only the room temperature curing 
agents were considered: but since 


present practice sometimes includes 


the application of heat to pipe sec- 


tions prior to aplication of the coat- 


ing. some ol the baking catalysts oO! 


curing agents should be mentioned 


Up to now the term uring agent 


has been used instead of “catalyst” be- 


cause most of the room temperature 


curing agents for the epoxy resins are 


not true catalysts. However, the terms 
“catalyst.” “curing agent.’ “hard- 
ener” and “converter” are all used 


interchangeably by formulators and 


applicators alike with no apparent 


contusion 


Amines Used for Air Dry Curing. 
Polyfunctional primary and secondary 
terminal 


the 


amines which react with the 


epoxide groups of the resin are 


lastest room temperature curing 


agents. They are used in stoichiometri 


amounts, 1.4 one amine hydrogen 


equivalent weight of amine pet 


| one 
epoxide equivalent weight of resin, 
and become an integral part of the 
resin. The actual mechanism is illus- 


trated in Figure 2. 
The 


can then react with another epoxide 


secondary amine so formed 


group. If three or more amine hydro- 


gens are available, a dense c¢1 


linked polymer will be formed 

tiary amines formed in these react 
can also react without an aval 
hydrogen atom through essential] 
ionic reaction. In this case they 
then be considered as true catalys 
promoting the self-polymerizatior 


the resin 


Temperature Influences Reaction 


Rate. The rate of these reactio 
ereatly influenced by heat. Prac 
application of the effect of heat 
be utilized by lowerine the tem; 


ture of the mix to prolong pot |i 


by heatine the coated surface t 


duce cure time. Very little rea 
occurs below 40° F. with most 
mercial amines which, in fact, | 
ably accounts for some of the 
culties encountered with winte: 


use of the CPOXY ( atine’s 


Some of the well-known and 
used room temperature curing a 
and the amounts recommended 
100 parts of 
900) molecular 


Table | 


a resin of approxim 


weight are @1Vve!l 


High Temperature Curing Agents. 
The high temperature curing a 


lly used 
are normally used 


in baking fin 
and often both epoxide and hyd 
the resin 


Many of 


resin show 


radicals In ente! into 


reaction these when n 


with the vood room 
perature stability, thereby perm 
a one-package system. Some of 

act as true catalysts in promoting 


polymerization of the resin, maku 
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supervised the research and devel 
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Co.. he was employed by the Unite 


States Testing Laboratories 
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ifficult to calculate 


Lo! complet cure 
ome of the high temperature 
agents 
behavior of many ol these 
iwents In tar-CpoOxy SVstems 
OoOlloOw theoretical CONnSIGCCTa- 
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Ines SuCcI is MOOT inder- 
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Composition of Coal Tar-Epoxies. 
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n COal tars and epoxy resins 
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an ind istrial coatu and oO 
d extent in underground serv- 
1953. No basic changes have 
ide in the original coal tar- 
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Wnmersion, 
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tt resistance 


ling and Curing Character- 


Lhe present proa ic ts ine 
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Two Types Used for Pipe Lines. 
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Typical Formula: Coal Tar-Epoxy Coating 


Coating Component 





Curing Component 





TABLE 4—Approximate Pot Life of 


Mixed Coating in the Container 
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What It Takes to Be a Leader 


Here is a straightforward message for every engi- 
neer who hopes to make the management team. 


By Major B. Foster 


Alexander Hamilton Institute, New York City 


lopay, MANY companies, faced 
with the generally increasing average 
age and approaching retirement of ex- 
ecutive personnel, are screening their 
technically trained people for men 
who can soon be called upon to as- 
sume managerial responsibility. 

Many ambitious young men ask, 
“What kind of an executive does 
an engineer make?” The question de- 
fies an easy answer because there are 
so many factors which have a bearing 
on the success of the engineer who 
goes into management. 

We are now going through an al- 
most unprecedented period of change. 
Automation in the plant, electronic 
computations, growth and diversifica- 
tion, new products of inventive genius 
and on the horizon the tremendous 
potential of peacetime atomic power 
have all produced technological 
change of a nature inconceivable a 
few short decades ago. The engineer 
has played a major part in this de- 
velopment, and his efforts thus far 
have not gone entirely unrewarded. 

Indeed, for the new engineer, this 
is the golden age, as starting salaries 
shoot skyward as a result of the in- 
exorable forces of supply and demand. 
Trained recruiters comb the college 


Test Your Management Abilities 


dre you preparing to go into management? Check this list to 
see if the groundwork has been properly laid. Too many negative 
answers may mean you should take steps to correct deficiencies. 


1. Does your interest in business go beyond purely engineer- 


ing matters? 
» 


3. Do you participate actively in conferences and meetings? 
1. Are you currently studying business subjects either formally 


or informally? 
®. Are you well organized? 


6. Do you get along well with the people you work with? 
7. Can you make decisions quickly ? 
&. Have you a real interest in your company’s growth and 


development? 
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2. Do you seek additional responsibility ? 


campuses for promising young engi- 
neers. Polite raiding is engaged in as 
firms try to lure engineers into their 
folds. Full page ads exhort engineers 
to seek opportunity at such and such 
a company where working and living 
conditions are described as a veritable 
paradise. 

jut not all engineers are happy 
with their lot. The gap between start- 
ing salaries and those paid men with 
ten years service is rapidly narrowing. 
True, good engineers can usually im- 
prove their lot by responding to the 
siren call of other companies, but sell- 
ing a home, moving expenses, break- 
ing friendships and uprooting the 
family, often deter engineers from 
taking this course to more money. 

There is another route to more 
money, however, and happily it is one 
which is satisfying to both engineer 
and company alike. This route leads 
into management. It is no easy road 
but the rewards are great for those 
willing and able to follow it. 

Engineers can make excellent ex- 
ecutives. In fact, engineers are needed 
in management. But, what kind of an 
executive an engineer will make de- 
pends upon what he does to make 
himself management material, 


oes 


More Engineers in Management, 
The influence engineers exert in m in. 
agement councils is continually ris 
One major company reports that 2) 
years ago only one of their top 1 
agement personnel was trained in -n- 
gineering. Today this same com] 
reports that 60 percent of its top 
ecutives came from the ranks of 
gineers. This trend is growing and 
continue to erow so long as the 
gineer continues to make a succs 
transition into management. 

If the engineer fails to broader 
outlook, to become well round: 
his thinking, he will fail; and his 1 
agement will fail. It is not only 
dustry’s solemn responsibility to s: 
it that he does not fail, but it i 
own obligation to prepare himsel 
future responsibility. 

No one can “order” a man t 
successful. No one can create a! 
ager out of an engineer who is 
willing to learn. The engineer 
goes into management must have 
desire to learn and the willingne 
pay the price of success 


Where Engineers Fail. Many 
gineers have become managers, 
many of these have been fail 
Some of the very traits which 1 
a man a good engineer militate ag 
his success aS an executive. For 
ample, engineers by training are | 
to place greatest values on things 
can be quantitatively measured. | 
take an analytical approach to 
problems which does not give 
ficient weight to certain things 
cannot be measured. They ne 
things which cannot be solved by 
alone, 

Sut, the very core of busines 
lationships depends upon such t! 
as emotions, human relations, 
tudes, traditions, prejudices and 
like, In dealing with these things 
cannot be measured the engine 
frequently unprepared 

John L. McCaffrey, Chairma 
the Board of International Har\ 
Co. once said: 

‘The world of the specialist 
narrow one, and it tends to pr 
narrow human beings. The spe¢ 
usually does not see over-all ef 
on the business. And so he tence 
judge good and evil. right and w 
by the sole standard of his own 
cialty . . . This narrowness of 
this judgment of all events by 


peculiar standards of his own 
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is the curse of the spec ialist 
the standpoint of top manage- 
consideration for advancement. 
pt in unusual cases, it tends to put 


id block ahead of 


ies a certain leve | 4 


him after he 


Needed: Human Relations-Re- 
minded Engineers. hic 
level demands of a 


manage- 
man the 


to work as a member ol a 


lhe 


wement can no longe 


engineer who goes into 
withdraw 
his cocoon and study the prob- 


it hand as if it were in a vacuum 


} in no longer be a “loner” as his 
oom and early job training has 
taught him to be. He cannot 


his problem with the time con- 

thoroughness to which he is 
stomed, be ause Management de- 
and the 


is decisions, manage! 


balance the importance ol ac- 
cy of decision against the penaltic S 
decision and delay 

this big compli ated world of 
has much 


ness the enginee! 


( 

As a manager he will no longet 
mainly with other engineers. His 
es will bring him in contact with 
uuntants and buyers, salesmen and 
and clerks. A 


le new and strange world of busi- 


lit men, officers 
terms and language will confront 
He’ll have to gain confidences 
be understanding, learn and in- 
be sympathetic, paternal Oo! 
manding as circumstances require 
a business 


id all in the midst of 


nization about which his knowl- 


is narrowly limited. 

eparing the engineer to go into 
lagement is one of the most chal- 
ng and important jobs confront- 
industry today. However, the in- 
take the 
still and 
for the company to do what is 


lual engineer must 
ude that he can 


not 
stand 


for him. Every company expects 
anxious 


take 


fied individuals who are 
ake 


steps to help themselves. 


substantial progress to 


What the Engineer Can Do. Com- 


A 


make available to 


people various books and _ busi- 


es often 


literature. They frequently ar- 
to have visiting authorities on 
n phases of business conduct 
inars or workshops within the 
pany. Many companies have an 
itional plan whereby the individ- 
in be reimbursed for all or part 
* costs of courses which he takes 
1958 e@ 
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to make him a more effective em- 


ploye. 


the 
top rewards go to those men who take 


4ut. make no mistake about it, 


the initiative in their own develop- 
ment 

What can and should the engineer 
do to prepare himself for manage- 
ment? First, he must reorient his 


thinking. He should think of himself 
as a manager with engineering train- 
than 
management job 


as an engineer 1n a 
This 


of thinkine cannot be accomplished 


ing rather 
reorientation 
overnight but it must be done since 
other steps in management develop- 
ment will fail unless the groundwork 


has been properly laid 


One wavy the engineer can help 
change his thinking from that of the 
engineer to that of manager is t 


He should we! 


t ' 
eo yl 
I I 


broaden his interests 


come contacts with outside 


} 


his own departme nt, talk to salesmen, 
buyers. accountants and othe1 people 


listen to thei problems 


understand them, He should read 
business literature as well as matte! 
on his own specialty. At home h 
should throw in some cultural ma- 


terial. Above all he 


interest in 


should take a real 
human relations—get to 
know the people he works with and 
listen to their very human problems 


Anothet1 


do is to accept responsibility eagerly 


thing the engineer should 


In fact. he should seek it out because 


many companies believe that thei 
leaders come from men who take risks 


Re- 


sponsibility carries risks and men who 


and are willing to make sacrifices 
are reluctant to “‘stick their necks out”’ 


are usually not thought of as leaders 


Engineers going into management 


their say in meetings, 
the chance of 
They should be 
willing to state their positions on a 
their 
when they are challenged. 


While no from 


born adherence to a belief already 


should have 


being willing to take 


being found wrong. 


subject and support positions 


value comes stub- 


proved wrong by experience, manage- 


ment does not want in its ranks the 


“ves men” so common in our fictional 


literature. It asks only that a man 


Carry out 


lovally the decision that is 


finally reached 


Fundamentals, Decisions and 
Goals. The 


management 


enginee! preparing for 


should organize his 


knowledge of business. Even the en- 


gineer, if he were asked to make a 


written inventory of his business 


] 


knowledge. would probably leave out 


about half of what he does know 
simply because his knowledge 1s not 
organized, Studying business funda- 
mentals will, at the very least. enable 
the engineer to find out what he does 
know and enable } m be tter to apply 
that knowledge to his business pre b 
lems 

Engineers must learn the art of 
making deci On qu RIV W thout pre 
longed investigation into eve pect 
of the question. In ivement n 
immediate decision is frequently of 
more value than one painstakingly 
reached after several weeks of « 
sideration. Of co f | abi t 
make prompt decisions is directly re- 
ited to confidence, which, in turn 
Ss ba ¢ OT t ( er ( ind Y DD) 
rience \ tunda of 
11] p! iS¢ oO busine opel on 1s 
sential to successtu cu ( on 
I iKIn 

Another qualification for engineers 
who want to become managers s that 
they must identify themselves with 
the aims and goals of their organiza 
tions. If i manage! man ado not 
derive a great deal « faction tro 
h S company s erowth ind deve lop 
ment, he an never be a successful 


| 
manage! Ambitior t horas ihead 
personally in busine must be te 


pered by a real desire to promote the 


best interests of the organizatior 


The Time To Start Is Now. In mar 


iwement, it nevel too late to leart 
| 
[he personnel manager of one of our 
largest mpanies re ently old m 
that his company } id enrolled a 64 
Fe 
vearT-O1q Manage! na manavement 
development course despite the fact he 


was due to retire in eight 


companies believe further education 
is valuable at any stage of a man’ 
life. certainly the individua hould 
since he iS the on who tand 
benefit most 

The above recommendations for en 
ineers who are preparing to go int 
management ado not cover the entire 
field. But they can serve as guidepost 
to success in management, J] yeal 


many thousands of engineers will be 


gin the transition into managers. In 


future years. there 1s no dou 


in increasin number of top manag 


ment peopl will be drawn from th 


engineerin: The End 
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$25 for Engineering Data Sheet $15 for Rule of Thum! 
1] eS 0 umn These practical aids give quick, reasonably accurate 
answers to design, maintenance and cost estimating 

. problems. PIPE LINE INDUSTRY will pay $25 for eact 


and Engineering Data Sheets chart, nomograph or data sheet published—$15 for each 


. . ’ b OG Rule of Thumb. Send vour ideas to PIPE LINE 
for the Pipeliner s field note k INDUSTRY, P. O. Box 2608, Houston. Texas 


Cre aed —45—Determining the Viscosity of Crude 
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Engineering Design Head Less computed by a pipe line company using data of 


Hydraulic Institute, Use of these data in laminar 


critical zones 1S adequate for estimates Friction le 


Charts for Various Sizes of Pipe 


} 


In transition and complete I irbulent 7ones are 


Friction Loss Charactistics for 22-inch pipe were accurate 
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“Our Fords carry more—cost less to 


says V. M. Christianson, Superintendent of 
Maintenance, Petroleum Heat & Power Company 






Chicago, //linois 


“ 
MSL Vuh 


"Our drivers find Fords much easier to 
Ford engines stand up best under daily 


We've got 25 Ford trucks—all equipped with 
tandem rear axles and power steering. Their ma- 
neuverability beats anything we've ever had. The 
conventional tractors are pulling 5000-gallon semi- 
trailers and we are using 4000-gallon tanks on the 
Tilt Cab straight-trucks. 

“All of our Fords are equipped with 332-cubic 
inch \-8’s that are running on considerably less 
gasoline than other engines in the same type of 
service. We are also very much pleased with the 
oil economy. I know of nothing harder on an engine 


70 For more data on advertised products, use Readers’ Service Cards, last page 


than the daily pumping of fuel oil, and the Fo 
engines have proved as durable as they come. ( 
city deliveries our Fords do more pumping th 
they do road miles. 

“Drivers find the Fords are much easier ‘0 
handle, particularly in highly congested city traf 
Our men like the Ford cab because it is easief | 0 
get in and out of —they feel fresher at the end o! 
day’s run. We are going Ford because we feel 
can’t buy better for top performance, low-operati 
expense and low initial cost.”’ 
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run than other makes weve owned” 


Whatever your business... 
there’s a FORD truck for 
your special needs 


cm cram § 


at Setmiun FY 










Official registrations for 1957 show Ford is first in 
sales to American business. There are many reasons 


for this popularity . . . many reasons for you to 


- make your next truck a Ford! 
The Ford trucks in the Petroleum Heat & Power Company fleet Ford trucks are vour best buy. too! Ford's 
ver fuel oil to both residential and commercial accounts in ; : : csi : 


wo and its suburbs. The T-800 tractor at the left is grossing initial costs are low and resale value is traditionally) 
64,000 lb. and the GVW of the C-800 trucks is 41,000 Ib. 


high. The modern Ford Tilt Cab line is America’s 
lowest priced. And Ford Styleside pickups are the 
lowest priced with full cab-wide body . . . giving 
you 23°, more loadspace than any traditional 
type pickup box. 


Only Ford offers the economy of Short Stroke 
power in all engines, Six or V-8. And Ford’s Heavy 
Duty V-&’s offer new, advanced durability features. 
The modern Ford Six, for Light and Medium Duty 
F-Series, offers a new carburetor for up to 10°, 
greater mileage. It’s plenty peppy too, with more 
horsepower per cubic inch than any other six in 


its class. 


Ford’s rugged cab and chassis construction 
means these new ’58s are built to last. All this plus 


handle in traffic. the proven fact that Ford trucks last longer adds 


up to America’s No. 1 truck value. 


st of e yu See your local Ford Dealer for the latest in ’58 
" ress pumping @ trucks or the best in A-1 used trucks. 


Official 

ine AMERICAN BUSINESS BUYS MORE 
registrations 

pene FORD TRUCKS THAN ANY OTHER MAKE! 


FORD TRUCKS COST LESS 


LESS TO OWN...LESS TO RUN...LAST LONGER, TOO! 
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How to do it 


PIPE LINE HINTS 


$10 is paid for each illustrated acceptable contribution. Mail to The Editor, PIPE LINE INDUSTRY, P. O. Box 2608, Houston 1, T. xa; 





Conduit Protects Ditch 
From Filling With Water 


A few joints of casing can be used to prevent su 
water filling up a ditch or gully while laying pipe. | 
as a conduit to pass water over the gully, a pi 
extended across the ditch and sand bags are use 
prevent it from washing away. 

As the ditching machine approaches, the cre¢ 
dammed by hand, and a path is made for the mac! 
While the ditcher is passing, the downstream side of t 
conduit is prepared, and when the ditcher has pa 
the pipe is quickly laid in place, allowing water to ur 
through the pipe—-keeping the ditch dry. The py 
removed temporarily when the pipe gang comes al 
then is replaced when the backfilling crew comes through 
Conduit and sand bags are then carried ahead to the 





next place where the ditch is apt to fill with water. 





Sliding Pump House Provides 
Adequate Protection for Unit 


When the pipe line gager must pump his own oil, a 
small pump house is needed to protect the unit. One 
vager designed his house with one end = constructed 
separately from the rest of the building. This enables 
the vager to slide the house to one side of the platform 
making the unit accessible from both ends. When weather 
is good, the pumping unit is allowed to remain open, 
when bad weather occurs, the house can be slid together 
to protect the engine 

the house is constructed with an extra two-by-fout 
placed on the bottom of the sides. This allows the build- 
ing to slide on the foundation. One end of the house is 
covered with sheet metal: the other is attached to the 
stationary foundation and makes a tight fit when the 
building is closed. 





Piece of Light-Gage Metal 
Used to Make Pencil Tray 


A simple tray to hold pencils and other necessary e 
ment for a draftsman can be made from a single pie 


light-gage metal to fit certain types of drafting macl 





Width must match the machine arms: length cai 
made to suit requirements; depth should be made al 


Drafting —— 


Machine Vy inch. 
Arms 
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Rolling Platform Helpful 
For Painting Open Pipe Spans 


¢ IS a way to avoid accidents and save mone, 
ver you have to paint open pipe spans A rollin: 
rm with a locking device, which allows two men 
rk on either side of the pipe, is made out of small 
ind scrap steel. The rollers are casters from eithe: 
ve trucks or chairs, which are readily available 
rame can be constructed to fit any size pipe and is 


eendable aid in repairing the line or the supports 














Hack Saw Blade Used to Make 
Knife for Cleaning Welds 


} 1 
\ hac] SalW hy icif ( ill 1) cf 


which will be useful In Cieanin ip welds betwee 

First a -inch pipe nipple is headed and flattencs 

thi blade ts placed in the front end. ‘Then a nut nD! 
OVCT a hole In the side so that a set screw can bD tu 
down to hold the blade in plac As the blade s]| in} if 
and becomes worn, the remainder can | led out pb 
MOooscnimnmeg the SCTCW i! d slipping the b 





Business Coupe Serves 
As Small Storage Cabinet 


e back of a business coupe auto can be made into 
rage cabinet to keep necessary equipment and 
es used in maintenance work in the field handy 
built-in cabinet is made out of l-inch wood, which 
lted into the car. Five quart oil cans are placed on 
‘loor and used to hold bolts, washers, pipe fittings 
clamps. 
l-inch board is tacked on the rear window ledge 
supplies are stored on this shelf. Books, raincoat 
hat are placed in the center compartment on th 
[wo of the four magnetos on the middle shel! 
seen in the picture. A tool chest and small four- 
steel cabinet are also stationed on this shelf 


can be reached through the window without open- 





1] } 
especially when hands 


Ing the doo This 1S handy. 


dirty 





A 
+ 
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Handy Tool for Lifting 
Heads and Small Engines 


Here is an easily made tool to help you in removin 


heads from engines or for lifting small engines themse] 
Phe tool consists of thre parts; a heavy chai i! ws 
ring and som flat stock with bolt holes drill d 

he tool is fastened to the head or engine with bolts 
and providing cood insurance nst droppi thy 


equip nt 


73 











Rubber Tubing 


Breather Pipe 


Cover Plate 
mo 











Gear 


Box 


Gear Box Breather Keeps Water from Lube 


Pump reduction gear boxes have 


breathers on top. When these boxes 
are exposed to the atmosphere, water 
often enters the box through the 
breather and contaminates the lubri- 
cant. This, of course, necessitates an 


excessive number of oil changes. 


as a lubricant 


By installing 
breather system in the form of a “U” 


a simple, piping 
, 
on the gear boxes. water is eliminated 
contaminant and the 
lubrication requirement on_ these 
pumps can be reduced by as much 
as one third. 





Use Turnbuckle and Valve 
Wheel to Make Chain Hoist 


If vou don’t have a chain hoist or 
block and tackle on hand for 
heavy objects around the shop, a turn 


lifting 


buckle and valve wheel can be used 
for the same jobs. 

Just weld the hub of a valve wheel 
to one end of the yoke of a turn 
buckle of sufficient size and strength 
to handle the loads to be hoisted. 
Well oiled threads on the buckle make 


it work easily. 
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Tool Removes and Installs 
BitsWithout Damaging Edge 


It is a general practice to use a 
hammer for driving off old worn bits 
and for driving on new ones on hole 
digger augers, clam shells, doze 
blades, etc. Striking the edge directly 
with a hammer dulls and damges the 
edge. There also exists a hazard from 


flying splinters of steel 


Bit 











uy 
A tool shaped to fit over the edge 


of the bit will overcome these hazards. 
It is held in position with a wooden 
handle and is struck by a hammer. 
If additional strength is desired the 
tool can be made in the shape of a 
socket, This will 
chances of it slipping off the bit when 
struck. 


also reduce the 








String yf Mo 
Sanding A~ ai 
Block a 


/\ 
Cardboard Tube — “KY 


Prevent Graphite Smudg 2s 
By Using Cardboard Tube 


A sandpape! block or file use 


sharpening pencils is a_ pot 


source of smudges 


To keep su 


pencil pointer handy and _ pr 


smudging, suspend the sanding | 


by a string from the edge ol 


drafting table so it hangs insi 


section of cardboard mailing 
The tube is fastened to the tabl 


with masking tape 


Mount Boom on Dozer Blade 
To Aid in Line-up of Pipe 


Mounting a 


boom on bull 
blade will aid in line-up of pip 
ing weldings 

A simple hook can be used 
end of the pipe to support. the 
Having the boo: 


being welded 


the front .of the tractor will 
greater flexibility while handlin 
pipe. The entire weight of the t 
will serve as a 


counte! weight 


this arrangement Using this des 
dozer can also do the work of 
boom tractor 
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WHAT'S HAPPENING 





IN PIPE LINE CONSTRUCTION 


By Jonald G. DePugh, Pire Line INvusrry Stat! 
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Transwestern Pipeline Company Files Application With FPC 
Requesting Authorization to Construct 1,305-Mile Gas Line 





inswestern Pipeline Company 
led an application with the Fed- 
Power Commission requesting 
ization to construct a 1,305- 
natural gas line extending from 
\ lexas and the Oklahoma-Texas 
indle area to the California- 
na borde1 
$193 million project will en- 
Transwestern to deliver 5350 
{ of gas daily to a terminal on 
olorado River at Lopoe k. Ariz 
ompany’s sole customer will be 
¢ Lighting Gas Supply Com- 
which recently signed a 20-year 
nent to receive gas from Trans- 
rn. First deliveries to Pacifi 
ting are scheduled to begin No- 
er, 1959. Pacific Lighting will 
uct a 128-mile, 54-inch line to 
lopock with the Los Angeles 
he line will cost approximately 
illion and have a capacity ol 
han 400 MMct/d 
lie 670 miles of main line, from 
ll N. M.. to Lopo k. will 
O-inch pipe that can with- 


higher operating pressures than 
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any of the present gas transmission $8.5 million plant will operat 
lines.” said President John McMil- 1.000 psi and will provide for 
lian MMcf ot clean pipe linn is dail 


The lateral lines oniginating trom Gulf Interstate Enevineering has tl 


Texas and Oklahoma gas fields contract to design and supervise th 

' ; 

which will consist of 24-inch pip construction of the Transwestern lin 
, ‘Tro at | } 

will converge at Roswell Gulf Interstate will be assisted by D. 


Golver and McNaughton SCTVIn ! 


lranswestern plans call for an in- 


crease in compressor horsepower from — gas reserve engineers for the Trai 
s initi VY OOO to 

its initial installation of 52, ( western svstem. Arthur Anderson 
5 OOO t 

125,000 hp to accommodate a future Company 1s projecting financial ¢ 


demand tor 640 MMecet of 


Construction plans call for six 


, 
as daily nomic studies and Vinson. El 


Weems and Searls of Housto 


. ] 
automatically-operated, eneine-driven legal advisors 
centrifugal compressol stations to re- ) 
, meme answeste! as oO contr 
ceive gas al (25 ps! and boost it to ah atest nals ha 
for gas in th neth field of Pa ite) 
1,000 psi. An additional eight com- “ede eA 7 


é yas * Sar I asin and 
pressol stations would hye constructed Ba In and in the in Jua } | i! | 


plans to construct i lateral runt 


alte! completion of the line 
north from Gallup to the Four Co 


Initial stations will be erected at a 


point near Amarillo: Roswell: Scholl ners area. The rou mG 5 h 


N. M.: east of Gallup. N. M.: north 


line will be determined when add 


ol W inslow \riz ind Seligman tional reserves hav been CODMNITLE 
Ariz Early FPC certification would pet 
In addition to the 1. 300-muile lin mt construction schedules to be 
lranswestern will build a 180 MMef — before 1959. It is anticipated that gas 


per day CO, removal plant tor the deliveries will begin by the middl 


Puc kett area in Pecos County I he next veal 
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Southern Natural Gas Company Seeks 
FPC Permission For $65 Million Project 


Southern 


Natural 


submiitte a 


(sas ¢ ompany 


has an application to the 


Federal Powe) 


Commission secking 


iuthority to construct the largest 


single expansion program in the his- 
tory of the company. 
lhe $65 million project will consist 


158 miles of 16 to 24-inch loop 
lines Gwinville, Miss... and 
Wrens. Ga. There will be 62 
miles of 14-inch loop lines along the 
Atlantic- Macon 


mately i) 


he tween 


also 


line and = approxi- 


14-inch 


lines 


miles ol bg to 
alon: 


Additional 


loops various branch 
Station la- 
cilities o will be 
installed Gallion and Elmore. Ala.. 
ind Wrens, Ga 

Natural 


very Capacity in excess ol the 


COTNpre SSO] 


410 horsepowe! 


Southern will have a de- 


firm s 
wation to ts 


CUSTOTNerS 


when the loopins project) is) com- 


will 


provide 


pleted. Greater delivery capacity 


enable the eas company to 


for unusually protracted periods ot 


weather 
Facilities in) the 
attach such 


SCV CTOTS cold 
latest apply ation 


designed to additional 


as Supplies include 60 miles of 20- 

nch loOps alone the Southern Loui- 

lana supply system between Frank- 

nton and White Castle and South 
ot ‘Toca 

Also lateral lines south of Gwin- 

le and a loop which extends west 

{ Gswu lle to Cranheld field will be 


Contracts Let on Gulf 


Interstate Looping Project 
Gault 


et contracts on ts 


Interstate Gas Company has 


50-mile looping 


project in Kentucky, Louisiana. Mis- 
sIssIppl and 
i 


Houston Contracting Company has 


Lennessee 


been awarded the southern section 


vhich includes six loops totaling ap- 
10-inch 


proximately 217 mules of 


through Louisiana, Mississippi and 
lennessee Ihe work will he done in 
two spreads: one starting in Louisi- 


ina and the other in Mississippi 
Price Co 


H. ¢ 


OOPs 1m) trie 


will construct foun 
northern portion which 
onsist of 133 miles of 30-inch in 


Kentucky 
Grull 


and ‘Tennesse¢ 


Interstate also has 55 miles 
ot 24-inch loops to be constructed in 
southern Louisiana. Contracts will be 


awarded soon on this section 
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added at 


laid. The project connects seven new 


vas fields to Southern’s lines. Bayou 
Felice, Coffee Bay. Triumph, Cran- 
field, Hub, Ship Shoals Blocks 28 and 
»2 are the fields from which gas will 
be taken 

Approximately 8,720 hp 
White 


Brookhaven 


Ww ill be 
Franklinton, Castle. 
Patterson, and stations 

Southern had 


hled applications with the FPC for 


Natural previously 


permission to construct pipe line fa- 


cilities in southern Loutsiana with 


expenditures exceeding $40 million 


Phe entire 1958-59 program contem- 
plates about 1,200 miles of pipe to 
vather gas from about 35 fields in 
southern Louisiana and the Gulf of 


Mexico area he 
will he 


0 aS pel 


system's Capacity 
100 MMet of 
delivered to 


Alabama. 


Georgia and South Carolina. The ex- 


increased about 


day (sas will be 


customers in 


Mississipp! 


panded system will also be able to 


supply the needs of Georgia Coastal 


Natural Gas Corporation, a new pipe 


line project which proposes to serve 


in area in Southeast Georeia. Bruns- 
wick and Waycross and 20 othet 
communities will benefit’ from this 


new line 


Construction on. the facilities 


will 
ceived and financial arrangements are 
made The 
pleted by the 


new 


Start as soon 


as approval Is re- 


project should be com- 


summer of 1959 


Shell Plans 70-Mile 


Cia Shell de 


construct 


Venezuela plans to 
a 70-mile heated crude line 
Lake 


Capacity ol 


ilong the Eastern shore of 
Maracaibo. With a 
$40,000 b/d. the link 
trom Bac haquero field to an $84 mil- 
Puerto Miranda. 


(Ciabimas 


will carry crud 


lion terminal at 

The final 31 from 
to Puerto Miranda, will br 
i4-inch pipe and 30-inch pipe will be 
Bacha- 


>l-muile seg- 


miles, 


built with 


hye tween 
lhe 


ment will be paralleled with a 31-inch 


used for the section 


quero and Cabimas 


line, which will not be heated 
Pump stations will be located at 


Bachaquero, Lagunillas. Puerto Mi- 


randa and Cabimas. Three 2.500 
horsepower pumps and six 500 hp 
pumps, two 170,000 bbl tanks, and 


three 45 million-B.t.u. per hour heat- 


Michigan Wisconsin Plans 
To Construct Gathering Syst 


Michigan Wisconsin Pipe | 
Company recently filed an app 
tion with the Federal Power (¢ 


mission seeking permission to ¢ 
a gathering system in Lave 
field, Harper County, Oklahoma 


The application has been con 


struct 


dated with four other applicat 
seeking natural vas service | 
Michigan affil 


American Louisiana Pipe Line ( 
} 


Wisconsin or its 


pany 
Michigan 
million system which will includ 


miles of 


Wisconsin plans a 


20-inch line to connect 


eathering system to its main line 
miles of 1234 and 24-inch loop 

10 new main line compressor stat 
totaling 35,100 horse power: and & 


n tour 


additional hp CXISting < 


pressol Stations 


In its application Michigan 
consin said the proposed construc 
would enable it to transport i} 
tO MMcet of additional 


the Laverne 


CaS daily 
held to existing mai 
principally in Michigan and Wis 
sin 
Othe: 
Michigan Wisconsin’s expansion 
Northern Illinois 


Company, Michigan Gas Uti 


appli ations linked 


gram include 


Company and Northern In 
Service Company. These comp 
have filed with the FPC reques 
the commission to order Mich 


Wisconsin to sell gas to them 


Line in Venezuela 


ers will be installed at Bachaqu 
At Lagunillas, three 2.500 hp pur 
four 600-hp pumps and three hi 
constructed. Three 2.10\ 
three 2,500-hp pumps plus four 


120.000 bbl t: 


will be 


hp pumps, eight 


three 170.000 bbl tanks and 
heaters will be built at Cabima: 
At the lerminal del Not: 


Puerto Miranda, two piers with s 
loading berths. having a 


500.000 b/d. 23 


Capa il 
tanks. two hea 
nine 750-hp pumps and a 10,00) 
ceas-turbine el ctric-powet plant 
be installed 

The line will carry offshore as 
as onshore production and wil 


place SOTTM tankers now 1m ust 


some existing pipe lines 
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N PL, Texas-Illinois Propose 


¢ 


Million Expansion Plan 


| 
ica and Texas Illinois Natural 


tural (sas Pipeline Company ( 


Pipeline Company have filed ap- 
ons with the Federal Powe 
ission for approval ol plans to 
additional vas to their Chicago 
markets 
tural Gas Pipe line has proposed 
lternative plan to its Beatrice 

to supply 185 MMcef of gas 
to its markets Ihe proposal 
or construction of 511 miles of 
lines between the lexas Pan- 
and Joliet. Ill Phe section 
the Panhandle to Beatrice will 


e 258 miles of 36-inch and 21 


of 26-inch pipe: the remaining 


n between Beatrice and Joliet 


onsist of 232 imles of 36-inch 


FPC authorization is granted by 
Natural Gas Pipeline Com- 
will be in a position to make 


lditional gas available by Jan 


will come from reserves in 
which were Traci available to 
il Gras Pipel ne ( ompany 
h construction of a 350-miule 
xtending from Jack and Wiss 
es to its main line near Fritch, 
This line, completed in’ De- 
1957. at a cost of $29 mil- 
connected tO reserves which 
among others. those of Lone 
(ras Company ind which will 
principal source of supply 
is Illinois plans to increase tts 
lelivery capacity from 504 
to 524 MMcef with additional 
essor engines at eight of its 11 
stations. The $3.9 million ex- 
project will add 2.000 hors« 
to stations at Lufkin and Mar- 
l Xas l« xarkana, Malve rn 
ind Biggers. Ark 
ind Hammond. 11] 


expansion program of the two 


Jackson 


nics has he I) made possibl by 
ttlements filed with the FP¢ 

te flings are expected to result 
refunding of more than $10 
to NGPL and ‘Tl customers 
ettlement. made necessary by 
mphis Decision, will clear up 
tf the financial uncertainties 
have made it difficult for pipe 
Mmpanies to finance expansion 


Ing more vas to the Midwest 


answer to the problem of 


EXHAUST PIPING EXPANSION 





Write today for vour tree copy of this easy-to-read re port on a most | 
important and lively topic — increasing 
charging existing compressors in the field. The report tells you the 
dollars-and-cents facts that led an important gas pipeline company to 


a complete turbocharging program. 


And it 


expansion and vibration that arose when the exhaust piping became 
an integral part of the operating loop—and how the company's engi 
neers, with the he Ip of expansion joint experts trom Flexonics, were 
able to solve the problems. 

Whether or not you are considering a field turbos harging 
program, youll want to know how three years of close co 
operation developed a solution that is both simple and logical 


a typical Flexon result. Send for your copy of the report, today 


€)-226 


7 


also tells about the apparently insurmountable prob ms of 

















































WHEN TURBOCHARGING 
GAS PIPELINE COMPRESSORS 


as pipeline capacity by turbo 


a 
~ 





corporation 
EXPANSION JOINT DIVISION «* 1420 S. THIRD AVENUE, MAYWOOD, ILLINO 


Pax cx Hj Ff 


EXPANSION JOINTS mital wot MON-METALLIC HOSE efiows AIRCRAFT COMPONENTS 











lak it 1 | et! a oft 
fast. At ping stations t he lp 
ste ip product flow, save time, re- 
i naintenance cost lake tt 
tyr operations, for instanc 
Diesel parts cleaning. \ short 1k 
r 1k it iturol remove very 
trac f 1r nish, lacquer, 
jrea t 1 Dru J 
liminated 


Speed 
product 
flow 


... with Oakite 
speed-cleaning 





Lube oil cooler maintenance. Oakite 





I 1 O¢ 1OUb | juty — 
re t I ind scale in 
1g | operat i it J ich 
tre fast it ll rated 
rt it 
Cleaning electrical equipment. r 
i generators, contro] 
: 1 . tor k it 
iti i t ecific- 
pur po: t th ti t 
tial qualiti t igh flash- 
ita LOOS¢€ ? o! 
n ilar operations at 
} tation ire d 
1 inaoon Yak it service 
rt ; or fr I 
t f report, rite t 1K it 
t t tor Street 
pe crauize® INDUSTRIAL Citay Ne 
“Temiais. mernoos - senvict > 
SCIENCE 
< > 
In our 5Oth year 
Ex t Division Cable Address: Oakite 
Technical Service Representatives in 
P ties of U. S. and Canada 
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El Paso Granted Permission to Construc 
$138 Million Pipe Line Expansion Proje 


El Paso Natural Gas Company has 
been granted Federal Power Commis- 
sion authorization to construct pipe 
line facilities estimated at a 
$158 


cost ol 
million 

Construction of these facilities wall 
E] to delivery an 


185 MMcet of eas daily 
in 


Paso 


enable addi- 


tional to cus- 
tomers Arizona and California 
The FPC acted on two El Paso filings. 
but in one it approved only the facil- 
ities necessary to enable the company 
to connect new sources of gas supply. 


The application which was ap- 


proved in its entirety includes 216 

miles of trunk lines, 58,900  horse- 

Texas Eastern Authorized 

To Construct Gas Facilities 
Texas Eastern Transmission Cor- 

poration has been given authorization 

by a Federal Power Commission ex- 


aminer to construct and operate nat- 


ural gas facilities estimated to cost 


$37.5 million 

Approval was given for construc- 
of 59 miles of 30-inch 
of 14-inch. 147,780 


( Ompressot hor sepowe! al 


tion and 22 


miles additional 
existing 
Louisiana, 
Mississippi, Pennsylvania, Ohio, Ken- 
tucky and 2.200 


ase 


compresso! Stations in 
lennessee, and a new 


hp compressor station 


Texas Eastern Penn-Jersey, a sub- 
ot 
authorized to add 4,000 hp to its Del- 


sidiary Texas Eastern, has been 


mont, Penn., compressor station and 


to construct hve new compressor sta- 
with a_ total 
Cost of this 
project is approximately $11 million. 


| he be 


to Texas Eastern’s sys- 


tions in Pennsylvania 


capacity of 67,000 hp 


additional facilities will 


used increase 


an additional 


1] 


tem capacity to supply 
101.7 MMcf of e 


tomers 


as daily to cus- 


Sui Gas Transmission Company 
To Extend 16-Inch Gas Line 
Sul 
Ltd. plans to extend its 16-inch line. 
Sui, East 
130 miles to Lyallpur, East 


Gas ‘Transmission Company, 


running northeast from 


Pakistan 
Pakistan 

The 510-mile of the 
line to Multan, East Pakistan, is being 
The 


central 


section Sul 


completed presently new line 
will fuel 


plants which will replace the fuel-oil 


furnish tor powel 


in- 


burning generators operating at 


use Readers’ Service Cards, last page 


power compressor capacity, and f 
facilities consisting of 333 mile 
27.850 


Arizona. 


line and compressor 


hp 


cated in lexas and 


Mexico 
The field 

proved in the second application ¢ 

ot 266 ot 


8.920 hp in compressor Capat itv. 


facilites which were 


miles catherine 


sist 


dehydration, metering and o 
equipment 
lhe the ¢ 


disapproval of main line faciliti 


reason [or OmmMIss 


the second application was cite 


insufficient gas supplies 


dividual mulls of the cotton-wea 


centel 


ot vas 


Preliminary estimates 
take in Lyallpur by the end of 


are about 14 MMct daily 


Buckeye Pipe Line Company 
To Construct 50-Mile Line 


Construction will begin soon « 


50-mile extension of the Buckeve | 

Line Company products line in 

York 
Lhe 


CONSIS!I 


main line 
of 10-inch 


tend from a point just north of S 


construction 


pipe and will 
cuse to existing shipper termina 


N. Y. Work will 


spring and is scheduled for « 


Utica. start in 
pletion in September 

Phe 371-mile products system 
from refineries in New Jersey to 1 
keting areas in Pennsylvania and > 


York 





Sparkey 


SCORED 
CRANK JOURNALS 


Crankshafts 


can be machined undersize at the jc 
site without removing the cranksho 
from the engine. 
FOR EMERGENCY REPAIRS 
DEPEND UPON 


Cxline 
Engine Works 


SALINA, KANSAS 
TAylor 3-468 








Box 446 
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MARKER-VENTS & SIGNS 


& 
L with NEW OWVKA-GLAZE 


DuRA-GLAZE is a fused ceramic finish on aluminum 
plate or cast aluminum. When fired at 985 degrees F., 
the ceramic penetrates the aluminum, bonding tightly 
to it. The DurA-GLAZE finish will not shatter or rust 
under impact...will not deteriorate when exposed 
to salt water or industrial vapors. 


ceramic porcelain 


MARKER-VENT 


With Separate Sign Panel Bolted to Vent 


Offers choice of using new DuRA-GLAZE aluminum 
plate sign or cast aluminum sign with DuRA-GLAZE ~ 
finish. r Day 





WEST TEXAS CATHERING co. 





The one-piece, cast aluminum Marker-Vent is also 
available with DURA-GLAZE finish. 


ALUMINUM PLATE SIGNS 
With Dura-Glaze Finish 
Signs of all sizes in complete range of colors made to 


your specifications to fit existing posts or mounting 
brackets. { AU | | 


AERIAL MARKER NUMBER PLATES HIGH PRESSURE 
With Dura-Glaze Finish OIL PIPE LINE 


Made in your choice of colors and sizes to fit existing THE UNION PIPE LINE COMPANY 
frames. Available as individual nymber plates, or as 
two and three numbers on one plate. 


DuRA-GLAZE finish is also standard on all L & M 


Model A and B Air View Markers. | 
| 
SURA-GLAZE PROCESS Write for complete product e 


- 
catalog and sample Duwura- - 
GLAZE plate for testing 





































Fused ceramic 
finish on 

heavy aluminum 
plate. 




















Fired ot 985° _ 
in electronically - 
Btontroied ovens meno 7 waek. o:-ae 


PIPELINE SPECIALTIES 


2525 South Boulevard . Houston 6, Texas 









Can be drilled 
a Representatives in 

Amarillo « Atlanta * Jackson, Mich. * Los Angeles + Milwaukee * 

Monroe, La. « Plainfield, N. J. * San Francisco * Seattie * Edmonton 

and Toronto, Canada * Monterey, Mexico * Caracas, Venezuela 
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EQUIPMENT 

LINE TRAVELING AND 
STATIONARY 
CLEANING — 

PRIMING MACHINES 
COATING — 
WRAPPING MACHINES, 
PIPE BENDING 
MACHINES, 

CUTTING AND 
BEVELING MACHINES, 
LINE-UP CLAMPS, 
PIPELINE DITCH PADDER, 
ROAD BORING 
MACHINE, KETTLES, 
PIPE CRADLES, 


AND FULL LINE OF 
PIPELINE MATERIALS 
AND SUPPLIES 


WORLD-WIDE SALES EXPERIENCE 
IN PIPELINE 
CONSTRUCTION EQUIPMENT 














x © zr-OS oC 


MANUFACTURING COMPANY, INC. 


2715 Dawson Road « Tulsa, Oklahoma 


Phone MAdison 6-2171 

















The complete line of Crose pipeline 
construction equipment is sold in most 
countries around the world through our 
highly experienced export sales department 
and its foreign representatives. Crose 
equipment on the job — anywhere — 
means extra efficiency and economy. 


OFFICES 

CROSE BRANCH OFFICES: *Denver, Colorado, 

Ph. EMpire 6-0332 « *Houston, Texas, Ph. Mission 
5-2484 © “Elizabeth, N. J., Ph. ELizabeth 4-4244. 


EXPORT OFFICE: New York, N. Y., Ph. BRyant 9-2236. 


FOREIGN REPRESENTATIVES in: Argentina, Bolivia, 
Chile, Australia, Austria, Yugoslavia, Belgium, France, 
Brazil, Germany, Hawaii, Israel, Italy, Middle East, 
South Atrica, Trinidad, Venezuela, and Mexico 


DISTRIBUTOR: CROSE-CURRAN LTD., *Edmonton, 
Alberta, Ph. 3-5135 © *Winnipeg, Manitoba, 

Ph. SPruce 4-1851. 

“Warehouses in 5 locations 
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P} OPOSED PIPE LINE CONSTRUCTION 





Here in convenient 
summary form is 
Pipe Line Industry’s 
listing of company, 
line size, length, 
service, location 


and project status. 


U.S. 


Buckeye Pipe Line Company, New \ 
lec ] leinch 1D ducts main line 
nt north of Svracuse to 1 
: 


cago District Pipeline Company, 52 
30-36 inch, gas, from Natural Gas’ 
1 line at Joliet to Chicago, $13 
FPC 


nNosec 


before 


Coastal States Gas Producing Co., Corpus 
hristi, Texas, 45-mile, gas gathering 
tem in Bee County, Texas to connect 

Texas Eastern’s main pipe line, $1 
on, planned. 


Coastal Transmission Corp., Houston, 574 
les, 22-24 inch, gas, from McAllen, 
xas to Baton Rouge, La. connection 
Houston, Texas Gas and Oil plus 414 


s of laterals, $55 million, authorized 


Interstate Gas Co., Colorad« 
30 inch, gas, fron 


Colorado 
rings, 734 miles, 24- 


xas & Okla. Panhandle to Kit Car- 
Colo., to Beatrice, Neb., plus four 
pressor stations, $87 illion before 
{ 

Conn-Mass Pipe Line, Inc., Orange, Conn 
I les. 8 inch. products. from Bostor 
Springfield, Mass.. considered 

3 miles, 16-inch, products, from Lin- 
Hartford, Conn con 


N J. to 
2 miles, 8-inch, products, from New 
en, Conn. to Springfield, Mass., 


erer 


8 miles, 6-inch, products, from 
Itham, Mass. to Fitchburg, Mass., 

red 
I Rock Gas Co., Oklahoma City, 120 


es, 6-inch, LPG, from Tioga, N. D., 
anadian border, planned 

rn Shore Natural Gas Company, Salis- 

Md., 124 miles, 6 and 8-inch, gas 

ties on eastern shore areas of Dela- 


and Maryland, $3 million, 
neal 
200 


au 


sO Gas Co., El Paso, 835 

-34-inch, field and main lines, 
ties in Texas, New Mexico and Ari- 
$80 million, 362 m 


mtracts let 


Natural 


iles authorized 


iles, 34-inch, from Tw 
Idaho, to California boundary 
Las Vegas, planned 

to 20-inch, field lateral lines, 
n Texas, New Mexico and Ari- 
1uthorized, before FP( 
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18 miles, 12-inch, gas, loop betweer 


Good Field and East Vealmoor, Texas 
temporary FPC authorization 
59 miles ’O-inch, and 9 miles. 
field lines in Crane and Pec ou 
$4 million, before F Pt 
Emerald Pipe Line Corp., 0 miles, 6 


inch, products, from Sunray, Texas, t 


Tucumcari, N. M., planned 

Equitable Gas Company, Pittsburgh, Penn.., 
development of Rhodes natural gas 
age pool in Lewis County, W. Va., and 
construction of 11.7 
line facilities, $ 
authorized. 


stor 


mile Ss ot storage pipe 


and other 2,091,430 


Everglades Pipe Line Company, M 


Fla +> miles, 10-inch, products. Port 
Everglades to Miami International Ai 
port, $2.5 million, planned 


Gillette Pipeline Co., Cheyenne, Wyo., 1023 


crude, { 


miles, from Dead Horse Cree 
field to Casper, Wvyo.. planne: 
Great Northern Railway, St. Paul 
600 miles, 12-20 inch, crude, fron 
Williston Basin to St. Paul-Minneapol 
and Duluth-Superior areas, considered 
Gulf Interstate Gas Co., Houston, 12.8 
miles, 6 and 20 inch, gas, loop line in 
Louisiana, $730,001 iuthor a 
350 miles. 30-inch, and 55 miles 
inch, loop lines in Kent M 
sippi, Tennessee, and Louisiana, $50 n 
lion, contracts let on we) ! t 
Houston Contract ( pan ! H 
( P; Comp 


Harry Bass & Sons, Inc., Dallas, pipe line 


network from well heads to compressor 
stations to central gasoline plant plu 
line to railroad in Pembina field, Al 
berta, $17 million, approved 


Home Gas 
fac 


authorized 


Co., Pittsburgh Penn., 
n New York, $ million, 


lities 


Humble Oil & Refining Co., 250 miles 
26 or 30 inch, gas, and 200 miles, main 
gathering system, line of varying s 
from southwest Texas to Houston, plus 


gas processing and cycling plant near 
Corpus Christi, $75 million, planned 


Iron Ranges Natural Gas Co., 115 miles, 
gas, from Itasca and St. Louis counties 
along route of Mesabi range from Grand 
Rapids to Aurora, Minn., $5 million 
before FPC 


Jayhawk Pipe Line Corp., Wichita, Kansas, 
242 miles, 10 and 12 inch, crude, from 
western Meade County to Valley Cen 


ter, Kansas, $8.6 million, planned. 

Katy and New York Central Railroads, 
500-mile, 10-1 nch, LPG. from He 
ton. Texas. to New York. considers 


Kerr-McGee Oil Industries, Inc., 24 mi 
4 inch, gas, to lls with its 
Breton Sound production island off the 
Louisiana coast, authorized 


connect we 


Magna Pipeline Co,, 40 miles, gas, unde: 
water line from Anacortes, Wash., to 
Victoria, B. C., $6 million, planned 


Manufacturers Light and Heat Co., Pitts 
burgh, Penn., 13.8 miles, 10 and 12 
inch, gas, facilities in Ohio and West 
Virginia, $757,300, authorized. 


Michigan Gas Storage Co. Jackson 
Mich., was. facilities in central Mich 
gan. $2 million. authorized 

) le ‘ } ' 
pe t ! Gr +e ‘ | 1] 
a t r ) \V\ ‘ 
nel (crat | nee 
$4 | _ FP 

Michigan-Wisconsin Pipe Line Co., De 
line loops ar Kter n W 
Ilinois, $17.6 million, before FP 

t c;s. i | ( 
hy 
: i¢ 

"4 
PC 

148 1 h, gas, line to 
nect new i I | i\ I 
N\ () 

Midwestern Gas Transmission Co., 
I Port | 
» | i., 3 fore FP 

Pi 
t { 


Mookl Chemical & Gas Corp., 1 i, 
Missouri Transmission Corp., Sprin 


Id, Me $125 mile f f 
Oklahoma Cit to St. | 
FP¢ 
Natural Gas Pipe Line Co. of America 
$16 miles, 36 inch, gas, loops at 
j | nts ail t het e¢ 
B tr Neb., nd ] Ill., $7¢ 
bef FP 
‘ | | 
| Ii} Sf b Pe 
| | 
“A B | | 
sR ' or ef Pe 
New York State Natural Gas ( orp., Pitts 
burgh, Penn.. lities in New York 
state, $1 llion, authorized 
North Carolina Natural Gas Corp., 630 
near Mooresville across to southeasterr 
North Carolina, authorized 
Northern Natural Gas Co., Omaha, 167 
les, ncl , from Farmington 
Minn. to Duluth, Minn., and Superior 
FP¢ 


Wis., $12 million, befor 


10 inch, gas, from Ros 


+? miles, hester, 
Minn. to Winona and Goodview, Minn 
$963,000, before F PC 
65 miles, gas, new f lities in Mint 
I wa, S D . Neb.. W S Qt) - es 
of branch line ind tation tacilities 
$65.7 million, ithor tion for a part 
Gas tacilitte n lexas, Oklahor ind 
Kar St I F P¢ 
le n 
t = Ps . Se 
Cl M to G | N. D 
| 101) ner 
| ' ddit , ; 
on } ene y She | yl Fi 
( ‘ } 
les ort! { B \) 
) ; les +} “a 
lex $ t 
Northwest Pipeline Corp., Salt La City 
350 miles, 6-10 inch, crude, f1 Four 
Corners area to Salt Lake Cit $15 
million, considered 
Northern Utilities Co., 35 miles, 16 inch, 
gas, in Fremont Natrona County, Wyo 
irea miles, 12 inch, around Casper; 
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There's extra metal for 
extra strength in 





STEEL FITTIN 


Exceptional strength and perfect alignment are features you 
can rely on in W-S 150 Ib. Stainless Steel Fittings. Because they 
resist corrosion, stand up to extreme heat and cold, they're ideal 
fittings to safeguard the processes of petroleum, chemical. food 


and other process industries. 


Specify W-S screw-end and socket welding fittings. Available 


Materials: 


in sizes 's° to 4°...1In every type you may need 
Stainless Steel types 304 and 316. ASTM-A-182. Grade | 
304, I ASTM-A-296, Grade CF-8. 


CF-8M for precision cast fittings. 


316 for forged fittings. 


Forge and Fittings Division manufactures a full line of high 
quality fittings, unions and couplets...in carbon, stainless and 
alloy steels. For information about them and for your com- 
mercial forging and die casting requirements, write to Forge 
and Fittings Division, H. K. 
Roselle, N. J. 


Porter Company, Inc., Box 95, 


Hi. K. PORTER COMPANY, INC. 


FORGE AND FITTINGS DIVISION 


S Fittings Works, Roselle, N.J. ¢. Cleveland Forge Works, Cleveland 4. Ohio 
Stainless Steel Works, D unr Pa. ¢ Cleveland Die Cast Works, Cleveland 4, Ohio 
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6 miles, 8 inch, from Sand Draw 
field to Beaver Creek field; 12 mil 
inch, from Beaver Creek field to thx 
tem servicing the Riverton-Lander 


planned. 


Ohio Fuel Gas Co., Columbus, Ohi 
miles, 18-24 inch, gas, Richland Co 
Seneca County, Sandusky Count 
Toledo area, $4 million, contract f 
miles awarded to H is 
struction Co. 


Gentry 


33 miles, 4 to 20 inch, various 
ties, Ohio, $1 million, authorized 

21.8 miles, 12 and 20-inch, n 
lac ilit es Im various counties, ( 
$1 million, authorized. 


Ohio Oil Company, Findlay, Ohio, 


eas 


miles, 12 inch, products, from \ 
River, Ill. to Chicago, 84 miles 
Panama-Williams Corp 

Pacific Gas & Electric Co., 1300 
gas, from Alberta, Canada to Ant 
Calif., $380 million, planned. 


Pacific Lighting Gas Supply Co.., 
mile, i4-inch ras. main line fror 


Ariz, to Newberry, Calif., pl 


por . 


Pacific Northwest 
Lake City, 235 miles gas, gatherir 
in San Juan Basin, Garmesa, Pi 
Creek, and Big Piney Fields, $13.5 
lion, planned 

65 miles eas sales late I ils I \ 
ngton, $1.5 llion, pl 
loop Big | 


Pipeline Corp.., 


] 


nnea 


52 miles, 
Wyoming, 


planned 


10-inch 
gathering system, $5 n 


Panhandle Eastern Pipe Line Co., K 
City, 33 miles, 16 inch, gas, M 
Ind.. lateral, contract Iet to O. R 


den Construction Corp 


Pennsylvania Gas Co., Warren, Pen: 


miles, 8 and 10 inch, gas, in Erie 
Warren Counties, Penn., and Cha 
qua County, N. Y., $2.6 millior 


thorized 


Permian Basin Pipeline Co., Omaha, ! 


26.8 miles, 10 inch, gas, from a 
on existing system in Pecos C 
iz xas, to a gasoline plant, $7 


authorization 


Piedmont Gas Co., Hickory, N. ( 
miles, inch, gas, from 
with Transcontinental Gas Pipe I 
serve customers in North Carolina, 
million, authorized 


Shell Pipe Line Corp., Houston, 1! 
18-20 inch, crude, from Shell's S 
west Pass terminal to Shell's No 
finery near New Orleans, $1 I 
planned 


con! 


Southern Kansas Pipe Line Co., In 
kansas City, Kansas, 200 miles 
inch, crude, southwestern Kar 
Arkansas City, Kansas, planned 


Southern Natural Gas Company, Bir: 


ham, 136 miles and 26 in 
miles, various diameter supply 
3,650 additional compressor hors¢ 
to White Castle and Toca Stat 
miles, 20-inch loops; 660 hp Fi: 
ton station, and 23 measuring 


$40 million, before F P¢ 


15 miles various diamete1 
laterals: 2000 hp at Toca station 
hp at Franklinton: and measut 
cilities: $4 million, contract let t 
ton Contracting Co 

158 miles, 16-24-inch, loop line 
between Gwinville Mis ul \\ 
(sa 62 miles t-inch loops, lor 
lanta-Macon line: 53 miles, 6 
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PULPLSILULILESS 


ace fit Ge KIEWS 


x pts 





ss 


mics 


Watch - WIiAMS BROTHERS 













ENGINEERS-CONSTRUCTORS 


Rockefeller Center — NEW YORK CITY 


NBT BLDG. 


Washington — Pittsburgh — Louisville TULSA 
Minneapolis — New Orleans — Caracas wre 
Bogota — la Paz — Edmonton Cable 
algary — London — Ankara — Tehran WILLBROS. 


DIL - GAS - WATER - PRODUCTS 
PUMPING STATIONS AND 


Here s4ethe Fast Easy Way 
yy || to Anchor Pipelines 


No heavy equipment fo haul. 
Cuts costs to a fraction. 


Chance Pipe Line Screw An- 
chors and Brackets greath 
simplify pipe line anchoring, 
compared to other methods, 
ind save many dollars in pipe 
line construction 


Chance Pipe Line Screw An- 
chors can be installed in pipe 
line ditches without extra dig- 





ging. Using a power wrench 





the operator merely guides 
the anchor in place ‘I re tool 
does the work 
















Write for 
catalog 
showing oil 
industry 
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As SIMPLE and 


Dependable 
as the Pull of a 
MAGNET! 


A sleeve, raised 
and lowered with- 
in a non-magnetic 
tube, attracts or 
releases an Alnico 
magnet attached 
to a mercury 
switch. Basically, 
this is Magnetrol. 





MAGNETROL | 





The Simplest, Most Versatile 
LIQUID LEVEL CONTROL 


Ever Devised! 


tt A 


pee? 


Linked to liquid level by infallible 
magnetic force, Magnetrol is free 
from the limitations inherent in 
mechanical or elecertcat controls 
With the actuating magnet rated at 
98% of initial strength after 30 years, 
Magnetrol has svfinite operating life, 
with practically no maintenance at 
all. There are no wearing parts to 
get out of order. 


What's more, Magnetrol’s simple 
operating principle permits easy, 
economical modification of standard 
units to meet any pressure, temper- 
ature Of corrosion requirements. 
That's why there's practically no 
limit to Magnetrol’s use. It’s also 


2128S. Marshall Bivd., Chicago 23, Illinois 


Please send me catalog data and full information on 


} applications why “specials” are likely to be stand- o 
¢ ° — 

cs of ¢ name ard with us. Magnetrol units control £ 
raid level changes from .0025-in. to 150-ft . 

Anchors. - =) 

st —with single or multi-stage switching. ° 

: —~ . 
os 

MAGNETROL, Inc. z 

2 ere ee CHANCE co: : 
installed Od a 
itch without » CENTRALIA, MISSOURI @ SEND COUPON FOR DETAILS = 
Sging. fe) {@), lies ONTARIO, CANADA _ 
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Yellow Stand 


FLATTENED 
STRAND 
on your 

equipment 





Yellow Strand Flattened Strand Wire Rope on 
vour pipelavers, shovels, bulldozers and ditchers 
does put money in your pocket! Here's Savings 
No. 1: Yellow Strand Flattened Strand lasts twice 

or more —as long as ordinary rope and gives 
you 10© greater strength. Savings No. 2: fewer 
breakdowns, you make fewer rope changes. You 
measure the difference in dollars in your pocket! 
Your Broderick & Bascom Distributor will be glad 
to tell you more about this better wearing, longer 


lasting product — as well as the many other B & B 


products. See him soon! Broderick & Bascom Rope MV 
Co., 4203 Union Blvd., St. Louis 15, Mo. 
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Here's a difference you can see: 





Compare Yellow Strand Flattened Strand (left) with 
ordinary wire rope (right). Note that Flattened Strand 
gives you 12 contact points, with consequent greater 
bearing area and smoother surface. As a result, both 
rope and sheaves give longer service, lower final cost. 


Wire Rope 
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h, loops, along various branch lines 
10 additional hp at Gallion and El- 
re, Ala. and Wrens, Ga. 60 miles, 20- 
h, loops, in Louisiana between Frank- 
on and White. Castle and South of 
1. Lateral lines south of Gwinville and 
t to Cranfield field, 8,720 hp added 
Franklinton, White Castl Patter- 
and Brookhaven. $65 million, be 
FPC 


nessee Gas Transmission Co., Houston, 
miles, 24 and 30 inch, gas, from 
siana delta to Portland, lenn and 
idersport. Pa. to Hamburg, N. Y., 
porary FPC authorization 


64 miles loop lines in Tennessee, 
ntucky, West Virginia and Penn- 
nia, temporary FPC authorization. 


Compressor Mississippi, 
nessee, New York, Pennsylvania and 
tions in Tennessee. Kentucky, Ohio 
1 Pennsylvania, $129 million, tempo- 

FPC authorization 


stations In 


is Eastern-Penn-Jersey Transmission 
Corp., Shreveport, La., 65 miles, gas, 
Delmont, Penn., to Lambertville, 

|.. before FPC 


+000 compressor hp additions to 
sting stations, $4.4 million, temporary 
PC authorization 


cas Eastern Transmission Corp., Shreve- 

t, La., 267 miles, 14-30 inch, gas, 

isiana, Mississippi, Pennsylvania and 

w Jersey, $50 million, before FPC. 

line from Kosciusko. Miss. to 

ontown, Penn., $5.8 million, tem- 
iry FPC authorization 


ict { s op ons to 


16.5 miles, 30-inch, gas, between 
isko, Miss., and Uniontown, Penn 
miles of supply laterals: a 10,250 hp 

station, and 35,360 hp t 


ting compressor stations, $24.5 mil- 


pressor 


authorized 


is Eastern Transmission Corporation 

1 Wilcox Trend Gathering System, 

.» gas, compressor stations, $4 mil- 
iuthorized 


eit 


is Gas Gathering Corp., Shreveport, 


c 8 les, FAS yathering system in 
ney Field, Jefferson County, Miss 
from North and South Locust 
Lake St. John Field in Tensas 


La.. $855.41 


( oncord a pal shes, 
FP¢ 


Illinois Gas Pipeline Company, Chi 
16.000 dditional hp to stations 


kit ind M rshall Texas Texat 


continental Gas Pipe Line Corp., 
t 04+ miles, 56-inch, 107 miles 
main line 
nediate stations 


lox ps in 10 states 
North Carolina. 
i, Pennsylvania: 2,500 addi- 
hp at six compressor stations: 164 
t-inch from Leidy storage Penn 
es )- nch, New gather- 
s, Louisiana, 119 miles: 10 mete: 
additions to West Cameron and 
Island area 16-inch, 26 
10-inch, and three itheris 
16-inch, pur- 


5-miles 


stations: 45 miles 
laterals and 5 meter stations, 
12, 20-inch 


laneous transmission purchase lat- 


na 67 miles 10, 
n Texas and Louisiana >» meter 
ns; 51 miles, 36-inch and 1 mile, 
h in New Jersey: 51 miles, 10- 


t-inch and 3 meter stations, south- 
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east Louisiana mainly offshore 
$137.3 million before F PC 

151 miles, 24-inch, 12 meter stations 
southeast Louisiana, $14.5 million before 
F P¢ 

2,500 additional hp at four compresso1 
stations St Francisville La 
Miss.; Linden, Ala. and Wadley, Ala 
$3 million before FP 

Wells, pipe lines, measuri equip 
ment, stations at Leidy stor n Pent 
SVIVanla, $1 


Trans-Utah Pipeline, 16-inch is 


line from Uint 
City, considered 


Iranswestern Pipeline Company, Houst 


1.305 miles, 24- and 30 I 

line. fro West 7 ) ho 
Texas Panhandle area to Tope An 
$193 million, before FP 


Underground Storage & Exploration, 
Upper Darby, Penn., 394 miles, 12-inch 
LPG, from Moundsville, W. Va. t 
Newark, N. J., $9 million, approved 

95 miles, 6-f inch, laterals to Mauch 

Chunk, Penn.., and to Ph ladelphi 


planne d 


— 


inited Gas Pipe Line Co., Shreveport, La., 
miles. 30-inch, gas, between New 


Orleans and Mobile, Ala., $33.7 millior 


International 





ACT Oils, Ltd.,. Montreal, 400 miles, 
rude, Dawson Creek, B. C., to Bella 
Coola, B. C., before B. (¢ rovernment 


Alaska-Yukon Refiners and Distributors, 
Ltd., Edmonton, Alta., 150 miles, prod 
icts, serving Alaska and Yukon terri- 
tory, $3.5 million, planned 

Bituminous Oil Pipeline Co., Calgary, 25 
miles. from Athabasca tar sand 
plant in northeastern Alberta to Ed 


} 
crude, 
monton ipproved 


British Petroleum Co., 6 

fron ep water tanker t 
Milford Haven, I K. te 
Refinery, $18 million, planned 


rude . 


tiva to ( ilcutta, 


jurmah Oil Co., Ltd., 850 miles, 
10 inch. from Nahorka 
India, planned. 


a 


ia Shell de Venezuela, 70 


44-inch, crude, main line, from bact 
quero field to Puerto Miranda; 31 
Q-incl Bachaquers t ( pin I 
compressor tior total wy np 
planne 


_ 


ie. de Recherche et d’Exploration de Pet- 
role au Sahara, 530 miles, 16 inch 
Edjele field in Algeria to a port 


on Libyan coast, pl inned 


crude ; 


_ 


jonsolidated Gathering Systems, Ltd., 
Calgary, 198 miles, crude, Sturgeon field 
to Edmonton, planned 


-_~ 


‘uban Gas Transmission Co., 650 miles, 
gas, trom Campeche area of Mexico 
across Yucatan and under Gulf of Mex- 
ico to Havan i, 


irine considered 


Cuba, 120 miles would 


be subn 


Development and Resources Corp., 70 
miles, 8 inch, gas, from Agha Jari oil 
field to Ahwaz, Iran, planned 


East Coast Transmission Co. (Pacific Pe 
troleums, Ltd., Home Oil, Ltd., Ca- 
nadian Homestead Oil, Ltd. and Merrill 
Petroleums, Ltd crude, from Alberta 


to Toronte 


Elburz Oil Corp., 1000 miles, big inch 
crude, from Central Iran to Alexan 
dretta, Turkey, $450 million, planned 


Entre Nazionali Idrocarburi, Rome, Italy, 
crude, from Qum field in Iran to the 
Mediterranean Sea, considered 


Federation Pipelines, Ltd 
1() s-inch rud ' x 
H Ils irea ¢ N t! \ t t I 
monton. plat 


Hydrocarbons Pipeline, Ltd., Winnipeg 
Manitoba, 880 miles, 6-8 
from Edmonton to Winnipeg, $35 
lion, part al authorization 


nch, products 


Iraq Joint Venture Pipe Line, 1. les 
Gulf through Iraq to Turkish coast of 
Mediterranean, $840 million, planned 


National Iranian Oil Co., 16 mile f 
nch, crude, from Azna to Isfahan, | 
+) llion. pl nec 
I Ir t ! | t M r 

t, considered 


Petroargentina, Bahia Blanca, Argentina 
70 miles, 16 inch. crude, trol New 
ruen to Bahia Blanca, Argentina, $4 


‘troleos Mexicanos, 108 1 f nct 
lL. Esee do to Moncl " 


Irom (Gs! 
to tie into Reynosa-Monterre I 
line, $9 million, planned 
600 miles t inch, was, fre Per 
City to Mexico (¢ $5 llion 


planned 
38 miles, 4 inch, products, from Mex 
126 miles, 4, 6 and 8 inch, products 
from Mexico City to Cuernavas r 
Puebla, $2.5 million, planned 


Royal Dutch Shell Co 
nch, crude, from German Rhineland t 
mouth of Rhine River. planned 


Saskatchewan Power Corp., Regina, S 
80 miles, gas, Hatton gas field to Su 
Sask... nt { | 


Sui Gas Transmission Co., Multan, Pun 
jab, India, 145 miles, 8-inch, gas, f 
Sylhet to Dacca, East Pakistan, $9 


lion, considered 


Mul to | 

83 miles, 10-inct ras, from Rohr 
section headquarters of S Kar line 
to main Multan line on East bank of 
Indus n the Bhung vicinit Pakistar 


planned 


[rans-Europe Pipe Line, 7 les, 
inch, main trunk, crude, from Mediter 
ranean to northern Europe, considere 


Westcoast 


Transmission Company, Ltd., 
mil 


LE ow nch, is, Savanna Creek 


gas field, Alberta, to British Columbian 
border, $45 million pl i 


innea 


650 miles, crude, from Peace River 
area to Vancouver, $100 million 
planned 

Yacimientos Petroliferos Fiscales, Buenos 
Aires, Argentina, 621 miles ] nch, 


produc ts, 


Mendoza to San Lorenzo, Ar 
| 


rentina, $19 million, planned 
281 miles, 12% incl rude, Pichanal 
to San Miguel Tucuman to Techint, 
S. A., planned 
85 
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in Communications 
with U. Ss. 


MICRO-POWER 


= + 





Mid-Continent Receives Safety Award 


Mid-Continent Pipe Line Company has been named first place winner in the National 
Safety Council's contest for the Oil and Gas Pipe Line section, Class B. Mid-Continent 
had a perfect safety record for 1957 completing 648,011 man-hours of work without a 
single lost-time accident. Out of 36 companies competing, 10 had perfect scores, but 
° Mid-Continent received the award because of its greater number of hours worked. The 

Your Insurance Policy company will receive another plaque shortly, the Joseph Holmes Award of the Bureau | 
for nae of Mines of the U. S. Department of Interior. Admiring the Safety Council prize ar | 
left to right, D. W. Van Vleck, manager of staff services; O. E. Bryant. vice president: | 

and Jack Savage, safety director, Sunray Mid-Continent Oil Co., the parent firm. | 


Stable | 
Continuous 








Transcontinental Pipe Line Corporation assistant to the chief engineer. He 
. . . 
Uninterrupted innounces the promotion of Dan William- chief engineer, then was named ass 
son from manager ol to the president and was elected vice | 


dent in 1955. Helmbrecht also is 
ber of the board of directors. He has s 
on numerous API committees and 1s 


Land department to 


Communications Power vice president of th 


company 











Micro-Power operates with the main Williamson. who rently chairman of the general inf 
source of power. No time consuming has been with Transco tion committee of the division of 
load transfers.” No “power outages” since 1949, had beer portation 
even jor precious seconds! chiel of acquisition 
Micro-Power Units are available in eed wos ee ee ° 
onstructed its gas 
1500, 3000, 5000 and 10000 watt cap- ons. parted sine ‘Rican 
acities. For complete information, lexas to New York Tennessee Gas Transmission Com) 
specifications, and demonstration, He has been in right announces the appointment of A. L. S 
writ of way work § since ner, technical administrative assistat 
1941 serving in execu- J. J. King, vice president 
tive capacities with aad Stegner had been corrosion and 
such companies as Dan Williamson munications supe! ntendent before his 
ford, Bacon and Davis, Plantation Pipe — motion 
Line Company, Robert and Company, 
Michigan-Wisconsin Pipe Line Co., and e 
Fish Constructors, Inc, 
e Ross F. Madole has been named 
rector of the Magnolia Pipe Line Comp: y 
and John W. Clark has been elected 
The Buckeye Pipe Line Company an-_ rector and vice president of Mag 
U. S. MOTORS CORP. nounces the patbase. atlve nt ol Arthet i. Madole succeeds ste Levy who rect | 
102 W. 5th Avenue Helmbrecht as executive vice president retired. He has been a member of 4 
OSHKOSH, WISCONSIN Helmbrecht has been associated with the nolia’s Legal department since 1939. ( 


company since 1935 when he served as is director in charge of exploratior 
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reat industries are born of great ideas... 

itural gas, for example, was once an oddity of nature. Harnessed 

the pipeline it has become one of America’s key industries. 
snnessee Gas, the nation’s longest pipeline, transports about 

o billion cubic feet of natural gas daily. It also explores for 

id produces gas and oil, extracts and converts their hydrocarbons, 
fines and markets the products of petroleum. 

oday, we're active in every phase of the industry. Better 

juipped than ever to supply the heat, power, raw materials 





tal to our expanding economy. 





TENNESSEE GAS TRANSMISSION COMPANY | an: 
| a o . ) 


AMERICA'S LEADING TRANSPORTER OF NATURAL GAS } ; 








advertised products, use Readers’ Service Cards, last page 87 
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Ww ll head Magnolia S oil and wv 


the 18 states making up the company's ex 


as search in 
ploration territory 
o 


Henry E. Littlehales has been appointed 


; 


issistant director of public information tol 


the American Gas Association. Succeeding 
Littlehales as 1 nager of press relations 
Lorne S. Waddell. 
Littlehales joined A.G.A. in 1956 Pre 
ously. he had been in public relations 


\ssociates 


sillings is the new operations 
er for Shell Pipe Line Corporation 
Houston. Replacin 


him in his former 


post as manager of operating services will 


be J. E. 


specialist in the firm’s management organ- 
| 


Green who has been a technical 


fillings is a veteran of 21 years 
with Shell Pipe Line, and Green joined 


ization 


the company in 1940. Both men will head- 


quarter in Houston 


Jerome K. Kuykendall is a new membe: 
of the Federal Power Commission and will 
22, 1962, as chairman 

Kuykendall first took 


as a member of the commission in 


serve until June 
of the commission 
tice 


1953 and served as chairman of the FP¢ 








... not just any 


electrode, 


SHIELD-ARC 85 
IS NEEDED 
HERE! 


Shield-Arc 85’s special high tensile strength (85,000 psi) 


makes it first choice for critical welds like this. 


... And its 


extremely easy operating characteristics—its freedom from 


pinholes cut welding time and costs. 


An AWS E-7010 electrode, Shield-Arc 85 is fully described 
in the new Weldirectory, Bulletin 7000.1. Sent on request. 


The World’ Largest Manufacturer 
of Are Welding Equipment 


© 1958 The Lincoln Electric Company 





THE LINCOLN ELECTRIC COMPANY - Dept. 5103 - CLEVELAND 17, OHIO 
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during the entire period. He was form 
with the Washington Public Service Cx 


mission 


Harold Burrow 


C. C. Johnso 





cG 


Joe J. King 





W. W. Witmer 


Tennessee Gas Transmission Company 
has announced several advancements 
administrative Harold Burrow 
has been named first vice president 
assistant to the president. C. C. Johnson 
Joe J. King and W. W. Witmer wer: 
pointed senior vice presidents. Four 
presidents elected include W. C, Braden, 
Jr.. L. W. A. Campbell, O. H. Simonds 
Jr., and Stanley Ward. 

Burrow has been with Tennessee 


positions 


since 1943 and was elected vice presi 
in 1950. He became a senior vice pt 
dent in 1954, directing the compar 
sales, supply and planning. Johnson jo 
the company in 1947 and was _ nat 
treasurer in 1951. He has been a 
president since 1954. King has been 
clated with Tennessee Gas since 1‘ 
was appointed chief engineer in 1949 
elected a vice president in 1951 Witr 
an attorney, joined the firm in 195] 
was made a vice president in 1954 

Prior to their promotions Braden 
been director of certificates; Camp! 
chief engineer: Simonds, director of s 
and Ward, director of taxes 


Texas Gas Transmission Corporation 
announces the appointment of four 
ministrative posit 
James G. Elliot 
been promoted to 
perintendent of 1 
ot-way for the I 
state area of T 
Gas Transmission. ‘‘ 
T. Turner and M 
Bless were mad 
vision superintend: 
of land and lease, 
Frank Ramsey is 
new manager of \ 
mot Compressor 
tion 

Elliot, who has | 
with the company 
21 years, was divis 
superintendent of land and lease. Bu 





James G. Elliot 


PIPE LINE INDUSTRY ® 








May, 19. 3 


aca 


r and Truman D. Barnes, Jr., have public relations director. He spent 11 provincial Pipe Line Company 
appointed district managers succeed- years as a feature writer with the Detroit and was district engine with Inte 
lurner and Bless. Ramsey has been Free Press and four years on the Pontias il before becomu ffiliat with B 
Texas Gas Transmission since 1946 Press staff ramoil 

i to his promotion had been as- 
prior } e 


t manager of 


Lake Cormorant, Miss 


nted assist 


H. 1). Wilson has been appo 


H. P. Letton, Jr., 


ant division manager of Sinclair Pipe Line board of director nd H. A. Proctor 
a Company's Eastern Products division wit ed a vice president in cl te 
headquarters at Marion, Ol D. S. t rit nd ti S Southern 
Kauffman will succeed Wilson as district California Gas Company. | 
red S. Jones has been promoted to superintendent of Sinclair's Woodbur: the compan: tant 
ntendent of engineering and con Nf. offic Qt 
itions ot Platte er 1957 
Line Company. @ P, saa 
is to his ap- move of vice pi nt Grove Lawrence 
nt, jones had Claire F. Amies has been appointed fi the Pacific Lighting Gas Supply Co. S. A 
ipermneenent of superintendent of the Britamoil Pipe Line Bradfield w Proctor 
' He ene ae Company Limited. Amies joined Inter- ngineeril r. S. Miller 
i engincerin 
new positior 
direct me 


Standard 


lL hydraulic 


vil engineer 





i is commun 
and electri cal 
rin 
s§ join Platt 
S mic! 
FE h Fred S. Jones 
( I n n 


the con panyv § communications 


(Indiana) an 
adminis- 
A. Kimp- 


have bee n 


Oil Company 
\ appointments in 
positions. Dr. Lawrence 


F. Cushing Smith 


several 


to the board of directors. Frank O. 
new chairmai ind chief ex 
officer, and John E. Swearingen 


new president 

Kimpton is chancellor of the Uni- 
of Chicago. Smith has been gen- 
the company’s Supply 
department, He joined 
chemical et 
and in 


inagel ol 

insportation 
mpany in 1945 as a 
n the Research depa 


pecame the pre 


rtment, 


assistant to sident 


joined Standard in 1919. He was 
executive vit president in 195] 
yresident in 1955. Swearingen, who 
n associated with the company 
1939, was elected a director in 1952 


le executive vice president in 1956 


METER RUNS 





Ash 





° MECO Standard Meter Runs con- 
forming to A.G.A. specifications 
are made in our own fabricating 













for 
R. Ashley has been 


iperintendent of the 


promoted to ger 
Communica- 


ak Wlakasieil shop of materials carried in stock. fg Mh 
tment of th —Seamless steel pipe, Tube Turn uctetin 
nolia Petroleum ° — 
sii. welding fittings, Forged steel No. P-100 


flanges, and Commercial Ori- 
fice fittings. Meter Runs are 
available bored and honed, 

coated bore for corro- 


has been as- 
ted with Mag- 
since 1927 and 
ld Various 
jobs in West 


Ssu- 


iro. d Ke n . . 
Tester a eagernen sive service, and to 
ted to assistant special designs. 





ntendent of the 
and 
il department 


inications 





i 
} 


Ashley 


“ 
. . ‘ ' 
| chigan Consolidated Gas Company ‘ 


es the appointment of Norman E. 
on as administrative assistant to the 
ent 

mis a former newspaperman and 
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Let's “Talk about People! 


Home Office: 2518 North Boulevard, P. O. Box 6957, Houston - Phone JAckson 6-1221 


90 


(am The background of practical experi- 






ence, coupled with the most compre- 
hensive program offered by an engi- 
neering firm, is yours when you 
depend on Pipe Line Technologists. 
This combination has resulted in 
higher output per dollar of construc- 
tion investment. Our specialists can 
supplement your staff for the com- 
plete design and construction of 
the most modern crude oil, prod- 


ucts, or gas pipe line system. 


PIPE LINE TECHNOLOGISTS, INC. 





Crude Oil © NaturalGas © Products Pipe Lines 


Branch Offices: 80 Broad Street, New York - Phone Digby 4-1949 
209 Royalite Building, Calgary, Alberta, Canada — Phone AMhurst 6-6809 
Maracaibo, Venezuela 
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to Bradfield’s post as manager ot ti 
mission. Proctor has been with Sout} 
California Gas Company since 1939 

ing as administrative engineer of the B 
diene Production department. He be 


manager of engineering in 1948 
* 


QO. P. Carter has been elected pres 


of the Midwest Piping Company, I. 


succeeding the late 
Eric A, Kerby. Carter 
had been executive 
ent since 


engineer. Prior to his 
promotion to execu- 
tive vice president 
Carter was manager 
of the company's New 
England division and 
East Coast construc- 
tion for 10 years. He O. P. Carter 
was chief engineer of 

Midwest operations during the const 
tion of the atomic energy plant at ( 


Ridge 
ec 


Clarence E. Goldsmith has been el: 


to the board of directors of El Paso Nat- 


ural Gas Company. Goldsmith is a lin 
partner in White, Weld & Co., investr 
banking firm. He joined the banking { 
n 1930, and from 1940 to 1956 he w 
reneral partner! 


Leslie H. True, president of the M 
nolia Pipe Line Company, has been el: 
to the board of direc- 
tors of the Mercantile 
National Bank, Dallas 

True is a member 
of the board of direc- 
tors of Magnolia Pipe 
Line Company and 
Magnolia Petroleum 
Company. He _ has 
been with the com- 
pany since 1922. In 
1945 he was elected 
vice president and 
named to the board 
He became president 
in 1952 and in 1957 
was appointed to the 
board of Magnolia Petroleum Comp: 
True is also a director of South Saskatc! 
wan Pipe Line Company and Project I 
Pipe Line Corporation. 


Leslie H. True 





DEATHS 





Newell E. Loomis, consultant to 
president of Michigan Consolidated ‘ 
Company, died March 4, in Ann Ari 
Mich. Loomis had served as vice presi 
and sales manager from 1949 to 1955 
joined the company in 1908 and be: 
consultant to the president in 1953 


Hugh E, Smith, 67, retired Texas 
nois Natural Gas Pipeline Co. field su] 
intendent of pipe lines, died March 13 
his home in Tulsa. Smith began his } 
line career with Natural Gas Pipe 
Company 38 years ago. He had forme 
worked for Empire Gas & Fuel Compa 
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API 


Flu 


Se 








| WHO'S 
MEETING 


LPGA, 27th annual convention, Conrad 
Hotel, Chicago, May 4-7 


institute of Radio Engineers and American 
nstitute of Electrical Engineers, 1958 
stern Joint Computer conference, 


bassador Hotel, Los Angeles, May 4-7 


American Gas Association, distribution 
juction and transmission conference 
velt and Commodore Hotels, New 

May 5-9. 


Pacific Coast Gas Association, J echnical 
on Transmission Conference, Town 
Country Hotel, San Diego, Calif., 


6- 1958 
Institute of Radio Engineers and American 
institute of Electrical Engineers, Western 


nt Computer Conference, Ambassador 


tel, Los Angeles, May 6-8 


API, Division of Production, Eastern Dis- 
t Meeting, Deshler-Hilton Hotel, Co- 
bus, Ohio, May 7-9 


Southeastern Gas Association, Gas Sales 
ference, Selwyn Hotel, Charlotte, 
C., May 9 


Fluid Controls Institute, Spring Mecting, 
Placid Club, New York, May 


p> 


merican Society of Mechanical Engineers, 
& Gas Power Division 30th annual 
ference and exhibit, Philadelphia, 
, May 12-15 


w 


econd Annual Stationary Industrial En- 
gines course, sponsored by University 
Oklahoma, at Norman, Okla., May 


, 


> 


EGA, Operating Division, Sheraton-Bilt- 
Hotel, Providence, R. I., May 15 


tional Fire Protection Association, An- 
Meeting, Palmer House, Chicago 


19.93 
wnsylvania Gas Association, annual 
eting, Pocono Manor Inn, Pocono 


fanor, Pa., May 20-22 


ky Mountain Oil and Gas Association, 
enth annual convention, Cosmo 


n Hotel, Denver, May 21-23 


Division of Production, Pacific Coast 
trict Meeting, Biltmore Hotel 


zeles, May 22-23 


Los 


, 


vral Gas and Petroleum Association of 
ida, Annual Meeting, W indsor, Ont.. 


sal Short Course in Gas Technology, 
College of Arts and Industries, 
sville, Texas, May 27-29 


?.A. 30th annual meeting, Texas Hotel, 
Worth, Texas, June 2-4. 
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Natural gas consumers on the eastern seaboard 
never give a thought to the old maxim about that 
gap between East and West. Under their cities 
run dependable connecting pipelines to gas fields 
west of the distant Mississippi. Transco is 
privileged to take your gas where the most 
people are: through Transco the twain will 


always meet to their mutual advantage 
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GASKETS 


For Every Purpose 














HEAT EXCHANGER GASKETS 


Made in any size or shape needed in 
double jacket type. Also cut from solid 
metal or sheet packing. Write for Bulle- 
tin 564. 





CORRUGATED METAL GASKETS 


Plain or jacketed type. Made of ingot 
iron, aluminum, stainless steel, copper, 
brass, nickel and monel in all sizes and 
Write for Bulletin 565. 


PROMPT DELIVERIES 


CHICAGO-WILCOX MFG. CO. 


7705 So. Avalon Ave., Chicago 19,I11. 


shapes 


TO REPAIR PIPE LEAKS — 
QUICKLY, PERMANENTLY 


ANY PRESSURE — ANY TEMPERATURE 


SKINNER-SEAL EMERGENCY PIPE CLAMP 
for pinhole or corrosion leaks. 





long splits and bad corrosion leaks. 


In stock — all supply stores 


M.B. SKINNER COMPANY 


SOUTH BEND 21, INDIANA, U.S.A. 
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What’s Happening 


among 
SERVICE and 
SUPPLY MEN 


Caterpillar Presents Desk Set 

James Neil, right, last year’s president of the Pipeline Contractors Association, re- 
ceives a model pipelayer desk set presented by J. J. Valentine of Caterpillar Tractor 
Company at the annual contractors convention in Boca Raton, Fla. Five past presi- 
dents of the association were also presented with desk sets by Caterpillar. 








Standard Model Northrup Go-Devil with leather disc drivers 


G. A. COTTEN CO. 


Manufacturer of 


NORTHRUP GO-DEVILS & TRANSIT PIPE LINE SCRAPERS 
P.O. Box 5332 — Tulsa, Okla. 
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|. J]. Behrenfeld Clare G. Miller 


M. J. Crose Co. Appoints New 
President and Vice President 


lare G. Miller is the new president, 
[. J. Behrenfeld has been appointed 
president of the M. J. Crose Manu- 
turing Company, Inc. The appoint- 
followed the resignation of Presi- 
t D. Michael Curran, who will remain 
ve as a company consultant, 
Miller had been vice president of Crose 
r the past three years. Behrenfeld joined 
company nine years ago and was sales 
ier for the past two years. Previ- 
y, he had opened and managed the 
Crose Houston division for three vears 
Miller owned and operated the Texas 
Road Boring Company in Houston before 
ning Crose 


tr 


+} 


Milton Nelson Gordon Mott 


Six Appointments Announced 
By Dresser Industries, Inc. 


Six new appointments have been an- 
ced by Dresser Manufacturing Divi- 
Dresser Industries, Inc. Hilton H. 
n has been promoted from controllet 
easurer, and Gordon E. Mott has suc- 
ed Nelson. William J. C. Marshall, 
has been appointed general market 
representative for New England, and 
Boston has been named general mar- 
iles representative for northern Cali- 
1 and western Nevada. 
hn T. Dunton and Howard Hoke be- 
engineering managers in charge of 
joining products and fittings, and 
repair products, respectively 


iana-Ohio Pipe Company 
chases 136 Miles of Pipe 


Indiana-Ohio Pipe Co. purchased 


niles of 8-inch pipe from The Ohio | 


Company, The line extends from 
ton, Ind., to Lima, Ohio. The 8-inch 
line has been replaced by 18-inch 
Indiana-Ohio will begin taking up 
ne in May. 


ess Fabricators, Inc. 

juires Facilities, Plant 
cess Fabricators, Inc., a new firm 
headquarters in Houston, has ac- 
d the plant and manufacturing facili- 
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cuemicar Freepers by Manzel give 

accurate, dependable metering of chemicals, 
acids, oils, and many other liquids. Rugged, 
trouble-free units are available in large or small 
capacities, with single or multi feeds, for any type 
of drive. Delivery from one cc/min/feed to one 
gal/min/feed, against pressures to 5000 

psi. Consult your Manzel field engineer for 

full details and recommendations. 
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SHUTS OFF-—bu 








Proved on gas and steam lines, as well 


as on lines carrying heavy or viscous 
liquids, this valve easily closes TIGHT— 
with absolutely NO LEAKAGE—and just 
as easily opens for full, unobstructed flow. 

After the lever lowers the gate into the 
closed position, plastic lubricant is forced 
by means of a screw down through the 


channels so that the faces of the gate are 
sealed tight against the valve body. To 
open the valve, the screw is backed off 
to relieve lubricant pressure. 

That's all. It’s rugged, simple, easy to 
operate, practically fool-proof in even the 
toughest service. Available in pipe sizes 
fo 22; larger sizes available soon. 


W.S.ROCKWELL COMPANY 


2728 ELIOT STREET * FAIRFIELD, CONN. 





Sales Representatives in Principal Cities 


‘TIGHT 





hy More comments on this new Handbook: 





\ ...@ most practical on-the-job manual for men 
concerned with pipe line corrosion. We are order- 
ing copies for each of our district engineers.” 


corto” 
oF ei Pipe Line Corrosion 
a wone®® \ 
ee \ and 
> CathodicProtection 
— By MARSHALL E. PARKER 





This Handbook, written by Marshall 
E. Parker, consultant, is designed as a 
practical field manual. It is a 108-page 
pocket-size volume printed first as a 
popular series in WORLD OIL. The 
Handlook is illustrated with many 
charts and drawings and is completely 
indexed by subjects. 

It presents comprehensive data on 
Soil Resistivity Surveys, Potential Sur- 
veys, Line Currents, Current Require- 
ments, Rectifier Systems, Ground Bed 


Design, Magnesium Anodes, Stray Cur- 
rent Electrolysis, Interference in Protec- 
tive Systems, Operations and Mainte- 
nance, and Coating Protection and 
Testing. 

An appendix has been added of tech- 
nical data on Underground Corrosion, 
Basic Principles of Cathodic Protection, 
Properties of Metals and Attenuation 
Equations, Order copies of this practical 
Field Manual now for each of your field 
men. Price $3, 





. ADDRESS: 
Send for your FREE copy of the 


New Petroleum Book Catalog which 
describes the nature and contents of 
many hooks pertaining to the Petro- 
leum Industry. 


Book Department 


GULF PUBLISHING COMPANY 
P. O. BOX 2608 
HOUSTON 1, TEXAS 
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ties of the United Pipe Fabricating 
Inc., Houston 

Officers of the new company are 
Bryan, president: George E, Little, ex 
tive vice president; and Edward W. B 
secretary and treasure! 

Process Fabricators, Inc will fabr 
process piping for the refining, petrocl 
ical, pipe line and power industries 
piant is equipped to handk 
full range ol illoys 


carbon 





” by 


William Shen! 


Philip Goodwin, Jr. 


Rockwell Manufacturing Names 
General Manager Appointments 


Rockwell Manufacturing Compar 
nounces two promotions n 1 
D \\ Hl. She le | 

( ( t lr ‘ 
div I Philip E. W. ¢ 
Wil 2 Y me ( 
ol tl ) vs new % ) sx 
ilve p Kearney, N 

S} ‘ f ¢ ' 
Ir tl nt (; iwi! 
( | W eT eC! } \ 
Sprin lex plant. S k] 
Rockw I 5 pre t 

t (, od 1) tr tl 

, 94 


Robert Sutherland Appointed 
To Manage New Branch Office 


C. Lee Ce Company, Louisville, 
sion ol Do r ( px itior iMnnounce 
open ol a Dl ch 
( ct ind warehe is 


ert D. Sutherland has 


peen appol ted branch 


na r. Sutl nd 
pent I | I 
with | rsoll- Ran 
and later joined 
Worthington ( orpora- 
tion as sales enginee! 


H: had also been 
h¢ id ol Mechanical 
Equipment sectior ot «i 
Ralph M Parsons 


Company prior to” R, D. Sutherland 
joing Cook 





National Cylinder Gas Co. 
Directors Vote for New Name 


Directors of the National Cylinde 
Company have voted to change the 1 
of their company and are asking st 
holders to approve the name “Chemet 
Corporation 9s 

President Charles J. Haines said 
the company has outgrown the name 
tional Cylinder Gas Company. Che 
tron is made up of parts of names of t 
major industries served by the compar 
chemical, metal and electronics 
National Cylinder is now producing 


dustrial and medical gases: welding 
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A rt v 
os nhs 5 

















equipment; welding fittings and No Ou can O der from 
for piping systems; custom forg ca eee f 


d engineering design and construc- 







complete process plants for the 
|, petroleum and other industries 
pany and its subsidiaries have 


1 


states and 14 plants 








Philip Wallach Appointed 
Nordberg District Manager 


W llach has been ippointed ais 











er of tl Gre ta territor 
, Divisi { Nordberg Man 
lac I (Ccompa! 
Wallacl poling lo ee a ee 
ompan 1 1956 ar 
Mi hat tin he ha 
ty ited h ; 
t the ri 
tilit 1d pipet li 
Ket IT} (; 
I territ n 
Mick | 
Ohio, West V CATHODIC PROTECTION 
! rn Pen 
; vestema New ‘RECTIFIERS 
\ | t 
| t _@ ! 
W I Vill 
low I I 
4, - ., _ B Weis * pec For the first time in the indus- 


try vou can quickly select a 
rectifier to fit your require- 








ments and be sure it will be Sas Qaeeen ae 

the most economical buy! Good-Al! 

rectifier engineers have standardized rating tables in a care 
Ne SS a ee fully “stepped” progression, hased on the ideal. utilization of 

components, designs and case size Why this can be don 


without limiting cathodic protection is explained in the new 
Good-All “Catalog-Manual.” 


The Good-All line is the QUALITY line 


CUSTOM-AIR | CUSTOM OIL 


Ai a ‘ welg } y 2 
ficient Ind 1 ‘ humid are 

a | FEATURES: New 

FEATURES: ¢ tact nd termina elie. st hcacigg 


PROCESS 
ENGINEERS 


Foreign Employment 


r opportunities for graduate en 

in Saudi Arabia. To provide 
nical service to operating depart 
nt in pipe line, pump stations and 


‘ ate 
ated power facilities. B.S. in chemi tantane 7; tin felay trit : ng pa y. A nf 
engineering, petroleum engineering 


mechanical engineering required 


rience required: 3-5 years in in 








trial process plants including engi caintiirntin 7 = ee, -_ 
ring design and operation of oil A D D -A-STA Cc T Y p E " N 
Flexible design. Stacks may For LOW COST prot 
Salary commensurate with ex be quicl i tion of Distributior 
ience. Excellent community facilities se is c : el ten wr ste age tan \ : 
te giving full particulars regarding a Wg ae - pe b r saetiiies: iil ae Be get 
rates A tne Bem Myton “a FEATURES: Out ‘ ts 
Recruiting Supervisor, Box 276 a a a -- > a. ailat Y : ce a t . . 





\RABIAN AMERICAN 
OIL COMPANY 


505 PARK AVENUE 
NEW YORK 22, NEW YORK 


GOOD-ALL ELECTRIC MFG. CO. 


ELECTRICAL MECHANICAL Div 122 Ww. 1ST ST OGALLALA, NEBRASKA 
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What’s 


New im 


EQUIPMENT 





Breather Valve 
Shand and Jurs 


the 1dItio ol a 


Company 
i d-inch diaphragm-type 
breather valve to its line of mechanical 
storage tank fittings. The small size valve 
omplements the existing 4, 6, 8, 10 and 


offered in the S] 


announces 


‘ lre ady 


nch sizes 


I} ilve te 


maintain an 


tures diaphragm-type pal 


efficient vapor- 


tank 


seal at 
than 
phragm action 

throughout the 


pressures ind 
The “balanced-dia- 
iinst leakage 


pressures and 


vacuums 
settings 
és assures se il aw 
range ol 

construction, 
durability provide high 
relatively small 


vacuums 
and 


iOW Capacities at 


Simple 


rugged 


compact 
design 


pre ssurt 





Ground Clamp 


An improved line of arc welding ground 
clamps equipped with ball-point type cable 


connection has been announced by Tweco 
Products, Inc. With the ball-point cable 
connection a welder can attach a Tweco 


ground clamp to a welding cable in 
proximately two minutes 

The new connection is simple in design 
\ cable socket is drilled in the clamp 
casting and at right angles to this socket 
hole is drilled and tapped. Both 
drilled 9/16 inch. A cadmium 


ap- 


another 
holes are 


96 


or vacuum be yond vent settir Ss 
For more data, circle No. El on Readers 
Service Card, last page this issue 
plated ball-point steel screw goes in_ the 
tapped hole 

Io install a clamp the welder strips 


inch of cable jacket, inserts the bare cable 


in the cable socket and tightens the ball- 
point screw directly on the cable strands 
\ hex drive wrench is used. allowing tre- 
mendous pressure to be applied. A formed 
steel ring attached to the clamp is then 
tightened around the cable jacket 

For more data, circle No. E2 on Readers 


Service Card, last this 


page issue 


Station Amplifiers 

General Electric Company announces 
the addition of two base station amplifiers, 
designed to provide up to 330 watts of 
and greatly increase the signal 
transmitted from the dispatcher’s position 
In a two-way radio system 


power 


The new high powered communication 
units are engineered to provide increased 


coverage and to improve reception in ve- 
hicles traveling at great distances from 
the transmitter. The equipment can be 


used with low and high band frequencies 


The amplifiers also include automatic 


voltage regulation, a built-in test mete 
to measure power output and _ simplified 
tuning. The units are available for local 
control, extended local control. remote 


control and repeater operations 
rhis item supplements General El 


Company data on Pages 181-188 of 
Pipe Line Composite Catalog, Ist 
tion 

For more data, circle No. E3 on Rea 
Service Card, last page this issue 


Pigment 


National Lead Company has devel 
a new torm ol pigment tor prot 
painting systems. The M50 pigment 
sists of a silica core on the surtac 


which basic lead chromate has been f 
The product thus has rust-inhibitive 

erties of lead and chromium comp 
ind the weather resistance of fused 


lead chromate. The 
and therefore 


pigment can be t 
permits production of 1 











protective paints in variety oO! c¢ lors 
More than 00 individual weathe 
posure tests have been made on 
pigment over a period of more than 
years It has excellent chalk resist 
which allows it to be utilized in | 
coat paints for new fabricated steel 
no loss of corrosion protection due t 
cessive and rapid chalking prior to 
coating 
For more data, circle No. E4 on Ri 
Service Card, last p this issue 











Gas Sampler 

A new 
developed by Gilbert & 
pany. The sample 


automat 


vas sample I h is 


Barker Mfg. ¢ 
takes depe ndable 
samplings in pipe lines 
analysis, quality control and stream | 
ing. It is designed for continuous o 
tion in obtaining truly typical gas 

mens with ease and complete weather 
tection of the 
ponents 


low cost 


sample and sampler 
A sampling container is enc 


within a weatherproof housing for 
from tampering and the elements 
Gas, under line pressure, enters 
sampler through a fine mesh 1 
strainer, This screen, replaceable w 


strainer of 
and 
system 


any 
foreign 


mesh, prevents pipe 
particles from enterin 
Pressure is reduced in a pre 
reducing valve and the sample is t 
in a measuring chamber by two elect: 
timed solenoid valves. The sample is 
discharged at controlled intervals int 
gas sampling bag for laboratory anal 
For more data, circle No. E5 on Re 
Service Card, last this 


page issue 
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For superior protection of 


actual installation graphically demonstrates 
Duriron’s ease of installation and economy factors. 


Twenty Duriron Anodes were installed to protect 

a pipe line in a creek bed area where sandy soil 

prevented backfilling. These anodes were jetted into 

place in the vertical position using a high velocity 

stream of water, and were placed with the top of 

the anodes 3 feet below the surface. 
n position within 60 seconds. 


Each anode 


e group of anodes produced an average of 33 
amps at 36 volts with no tendency to gas block. 
Actually, the bed resistance has decreased since the 
original installation. There was considerable cost- 
saving in the elimination of carbonaceous backfill. 


~ 


THE DURIRON COMPANY, 


oy mee), mel. iie) 


bar] 


i puned 


i a ee ee 





For superior protection of underg! 





na structures 


pp ae oe ee ee ee ee ee es es 
i ad 
' i 


structures 


3 year-old installation 
jetted in 


wirHourT -7 Yor q@aiae 


ee ar ee ee 


shows no loss of protection 


. 


Duriron anodes, bare or with backfill, 


rent densities common to ground bed 


all cur- 
applications. 


resist 


Duriron resists all soils. Care required only when 
operating at high current densities in high chloride 
areas. 

Duriron has dense structure. Will not absorb mois 
ture or gases causing breakdown. High weight factor 
gives longer life per anode size. 


Duriron has good electrical conductivity. Minimizes 
heavy current discharge near connection for uniform 
consumption. 


Duriron is mechanically strong. Metal-to-metal con 
tact avoids loss of protection due to poor connection 


Per eS See ee 
iDURIRON’® I 
| ANODE*s‘ | 





Rotatool Drill 


schramn iT announces a new 


tat 


Ol, which makes 


cal drilling in hard 


...keeps oil 


"ON THE MOVE” 


pel 
pos 


] 
rOCK 


from 4 properties... 


PERATING on L.P.G. 
( ) (chiefly butane to 
meet climatic conditions 
and lack of casinghead 
gas), this pumping unit 
transports crude oil from 
four separate properties to 
the Crown Central Pipe 
Line Company’s refinery 
at Pasadena, Texas. 


formations that stop ordinary rotary drills 
The Rotatool, developed for use with the 
Schramm Rotadrills three 
ing parts It 
illows greater fracturing 
penetration. A special bit 
six carbide tips 1s 
life with minimum 
Rotatool 


quiring 


has only movV- 
which 
faster 


equipped with 


has a he vier hammet 


action tor 
designed for maximum 
wea 

can be used in field work re- 
cut and fill operations in 
work, blast hole work in 
well drilling, 


river 


large 
construction 
quarries, wate! 


strip mining 
subm irine work 


ind chan- 


applic ations 


CTOSSINGYS 
nel deepening) and military 
This item supplements Schramm, In« 
data on Pages 346-347 of the Pipe Line 
( omposite ( atalog, Ist Edition 


For data, circle 
Service Card, last page 


No. E6 on Re 
this 


WISCONSIN-Powered 


high pressure pipe line unt 


morte 


issue 


The unit is driven by a WISCONSIN Model VG4D V-type, 37 hp., 
4-cylinder heavy-duty air-cooled engine, equipped with clutch and 
electric starter. No generator is required as the Gauger carries a 
heavy-duty battery in his car for starting and trouble-shooting 
when necessary. The engine is belted to an H-50 Roper pump, 
handling about 50 bbls. per hour at 500 lbs. pressure. ‘ 


This is an assignment that calls for load-lugging high torque per- 
formance, heavy-duty serviceability and trouble-free all-weather 
AIR-COOLING at all temperatures up to 140°F. The engine is 
equipped with Stellite exhaust valves and valve seat inserts and 
positive type valve rotators. This adds from 200° to 500°% to 
valve life with comparable maintenance economies. 


Extensively used in oil fields everywhere for oil well pumping, 
pipe line service, pipe line wrapping machines, tar kettles, trench- 


ers and a great variety of oil field utility units 


. . Wisconsin 


Heavy-Duty Air-Cooled Engines rate top preference among power- 


wise oil field operators. 


YOU can’t go wrong if you specify “WISCONSIN” for YOUR equipment. 


WISCONSIN MOTOR 


Corporation 


MILWAUKEE 46, WISCONSIN 
World's Largest Builders of Heavy-Duty Air-Cooled Engines 





WRITE TO HARLEY SALES CO. 


619 SOUTH MAIN STREET © TULSA, OKLAHOMA 
3420 McKINNEY AVENUE ® HOUSTON, TEXAS 
$05 SOUTH MAIN STREET © WICHITA, KANSAS 


—_—-_— 
OlL FIELD DISTRIBUTORS FOR WISCONSIN 
ENGINES AND ALL TYPES OF UTILITY UNITS | 


A8-6186 


For more data on advertised products, use Readers’ Service Cards, last page 


Pressure Indicators 
Designed to eliminate the inher 
ers and that result from und 
flation of tires, the No-Lo Tir P) 
Indicator has been developed by tl 

bank C« mpany 
Used 


safety 


costs 


and 
precaution the 
screw into the valve 
ictually 


rages 


to save time money 
indicators 
stem ol 
constitute miniature 
Drop in the air 
when the red tip of 
slides bac k into the 
When 


rod 


pressure 1s 
a pressure cont 
where it « 
the air is at a 
remains visible and di 
man need only glance 
tell whether the tire 
operation 


data. circle No. 


ard, last page 


valve 
be seen Sale 
the red 
maintenance 
ndicator t 
lor prope! 
E7 on R 


this issue 


For more 


Chemical Injector 
Texste am 
variable 


Corporation announ< 
electric-driven inje 
designed to pressure-delive: accu! 
hot or cold 


viscosity 


volume 
measured quantities of 
pounds covering a wid 
The 1S powered by a 1% i 
power, 1750 rpm explosion proof o1 
enclosed electric 
non-fluctuatinge 48 
mote control 
adapted. 
Power is 
motor 


injector 


motor geared dow! 
rpm. Automatic o 
mechanisms are ¢ 
from the 
a positive mechanical 
age and reciprocating arm connecting 
plunger. The linkage is designed to re 
the plunger to full bottom position re 
less of stroke length. Complete chet 
displa¢ ement pel cvcle, 
plunger and packer 
this feature. The injector will delive: 
umes from .5 gallon per hor 
7,000 psi to 2.5 gph at 1,200 psi 
the 2-inch plunger, or 4.4 gph at 
psi to 12.75 gph at atmospheric pres 
with the l-inch plunge1 

For more data, circle No. E8 on Rea 


Service Card, last page this 


transmitted 
through 


plus unil 


wear Is assure 


ranging 


issut 
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BEST THE C*R°C PIPE SLING 
eee 


Made especially for pipeline use, the 
C-R-C Pipe Sling permits safer handling 
FOR of coated pipe. The sling is rubber 
covered and steel reinforced. Strong, but 
flexible, interlocking wire links enclosed 
HANDLING in rubber give this belt high tensile 
strength .. . ultimate lifting capacity is 


co 180,000 Ibs. on 36 in. pipe size sling. 
ATED Yet, the sling is just Y% in. thick for 


free usage in tight ditches. Call us for 


more details. 
PIPE 


- ULTIMATE 
PIPE SLING SLING RON 
nehenk ina LIFTING 
DIMENSIONS APACITY 











12’ 6”x30"x% # 180,000# 
10’x24"x% | 4# | 84# | 144,000# 
8'x20"x Ye | )6# | )# | 120,000# 

x16"x Ye | “t 96,000# 


x12"x% # 42# 72,0004 





CRUTCHER - ROLFS CUMMINGS, INC. 


HOUSTON, TEXAS FARMINGTON, NEW MEXICO 
P. O. Box 2073 UNderwood 4-6391 P. O. Box 1207 DAvis 5-5523 


IN CANADA: Canadian Equipment Sales & Service Co.,Ltd 
7310 99th St., Edmonton, Alberta, Canada 


Y/DIROSUAIUUG 
PULPLSEELILS 
UBS UTNE 





COMPLETE SERVICE 


SPECIALLY DEVELOPED 
EQUIPMENT 


EXPERIENCED 
TESTING ENGINEERS 


2000 BECK BUILDING 
PRESSURE SERVICE COMPANY 


SHREVEPORT, LOUISIANA 
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Static-Magnetic Annunciator 

Panalarm Division of Panellit, In« 
developed a new type annunciator 
monitoring complex automatic Syste 
The annunciator uses static-magnetic 
trols in place of the precision relays 
in Panalarm’s conventional annunciat 

It reports “‘off-normal’” occurrence 
both visual and audible means on ar 
strument type panel. The annunciator 
trols have no moving parts and pr 
a high degree of reliability for monit 
critical operations or conditions. The st 
magnets units have a plug-in ae 
which makes it possible to change 
quences without rewiring 
the system as required 

The annunciator is parte a 

/ cal to industrial systems whe 
j or automatic shutdo 1 are Iny 

Chis I i ments i 

lata on I 
aition 
No. E9 on 


this 


& 


ON PIPELINES ALL OVER THE WORLD | . 
Perrault Pneumatic-Tired 
Lowering-in Cradles 


es Eliminates One Side-Boom and EVERY THING FOR Caterpillar’s side dump bucket, wi 


Side Dump Bucket 


Leapfrogging of Tractors. bite eile ened. dans, Shed. Ge oak Oe 


@ Speeds Operation While Afford- THE PIPELINER! coraters, is aoe ave lable on the cor 
: : } : ny s largest mode 0. 3 
ing Protection to Pipe Coatings a ae ens 
9g P 3 Line Traveling and Stationary The 2% cubic yard capacity sid 
‘ Coating and Wrapping Ma- attachment is especially useful for 
ering-in Cradle consists of an ad- chines, Cleaning and Prim- pile loading, trench or basement bac} 
justable frame with rubber guide ing Machines, Pneumatic a, Seren Seren a weed 
aiilaie sinill aes rd ae SER Clamps. Perrault - American rial, snow and ice remoy il and loadi: 
rollers anc truc tire conveyo! Tar-Heating Kettles, Patch- confined areas. The ability to load 
rollers. Coated and wrapped pipe pots, Burners, parts and ac- out continual turning leads to highe1 
can be gently guided into the cessories. Esco Digging Teeth duction through lower cycle tim 
ditch while side-boom tractors Pipe Protection Materials — lower maintenance due to decreased v 
vate Kraft, Asbestos Felt, Glass on track parts, Another advantage of 
move steadily along the ine. WwW , le d : } load be 
poe d rap and Rock Shield. Gen- side dump 1s that oads . an r€ spt 
Three sizes are available to fit eral Supplies—Hooks, Blocks, toward the front of truck boxes to cor 
pipes from 4” through 36”. For Line-Up Clamps, Sling Belts, rear axle loading 
complete details and a demon- Cradles, Hand Tools, mater- lo operate the attachment, the 
al all LUther 5-1103 in ials, supplies and equipment tor utilizes a control lever mounted 
stra ion Ca 4 1 ‘ vo of every sort . . . Everything right in line with the standard bu 
Tulsa for the Pipeliner. control levers. A third valve, installe« 
the hydraulic tank, is used to control 
side-dumping motion 


Perrault’s Pneumatic-Tired Low- 


This item supplements Caterp 
J Tractor Co. data on Pages 67-69 of 
W. O. DIXON, Sole Owner Pipe Line Composite Catalog, Ist | 
TELEPHONE LU 5-1103 * 1130 N. BOSTON * _ TULSA 6, OKLA. — —_" 
EXPORT OFFICE: SUITE 1665, 45 ROCKEFELLER PLAZA * ON. Y. 20 For more data, circle No. E10 on Rea 


Service Card, last page this issue 
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TARSET Protects High Temperature Gas 


Injection Lines from Corrosion in Elk City Field 


‘ AS injection lines serving the Hoxbar Unit 

A in the Elk City, Oklahoma oil and gas 

field face some very tough underground corro- 
sion conditions. 

Operated by the Shell Oil Company for 
Shell and 31 other participating members, the 
Elk City Processing and Gas Cycling Plant 
recycles gas through the injection lines to 15 
injection wells, maintaining reservoir pressure 
and increasing the field’s ultimate recovery. 

Because the carbon steel injection lines carry 
gases up to 230°F. and pass through spots 
where trapped water creates very corrosive 
conditions, the lines soon began to corrode 
despite heavy wall thicknesses. 


Think Fist 
ofp the Coatings § 
that: Lost! 


(* PITT CHEM 
Coal Tar Coatings 


*~ PITT CHEM 


* PITT CHEM 


“Tarset” Coal Tar- 
\ Epoxy Resin Coating 





“Insul-Mastic’’ Gilsonite Coatings 





Shell recently reconditioned the injection 
line system—some six miles of pipe—and 
coated the lines with Pitt Chem Tarset. A 
patented coal tar-epoxy resin coating, Tarset 
was selected because of its excellent service 
record in the petroleum industry and its ability 
to withstand high temperatures and corrosion 
conditions. Tarset was applied by spraying. 
Future coating may be done by the experi- 
mental machine illustrated above. 

What’s your toughest corrosion control prob- 
lem? Perhaps tough, durable, cold-applied Pitt 
Chem Tarset can solve it for you. Tarset is 
available through your local Industrial Distrib- 
utor. Call him for more information today! 





PITT CHEM Industrial Coatings are available through 
leading Industrial Distributors. See the “Yellow Pages.” 


OTECTIVE COATINGS ¢ PLASTICIZERS #© COAL CHEMICALS *¢ ACTIVATED CARBON © COKE © CEMENT © PIG IRON 
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Framework 

Republic Steel Corporation's Berger D)- 
vision all-steel 
framework to form everything from stor- 
racks to shed-type buildings. Each 
package of Bild-A-Flex contains 10 lengths 
of steel framing, in 10-feet o1 
and 75 sets of matched 
he lengths are pre-punched with a 
tern of For construction, a 
merely cuts appropriate 
them together through 

l nits can be 


has 


announces quick-assembly 


age 


12-feet sizes, 
bolts 


pat- 


nuts and 


slots worke 
leneths and bolts 
the slots 
reconstructed alte 
Additional 

heavy cr loads 

len 


served its purpose 


capacity to support 
ichieved by combining 
framing into I, T, U on 
Both the .080 
steel framing are interchangeable 
bye combined for 

Another a 


leahl 
ValiaDle 


lat shapes 


varied de 








",.. and PARKHILL'S stringing the pipe!” 


ne | 
Parkhill has the men, the equipment 


Anywhere anytime! 
and the experience to handle your next pipe 
stringing job, large or small. Give us a call 


and park your problems with Parkhill. 


PARKHILL TRUCK COMPANY 


POST OFFICE BOX 3807 © TULSA, OKLAHOMA 


For more data on advertised products, use Readers’ Service Cards, last page 


inches in 6-inch increments 
load-bearing 


It is used 
such as the 

mezzanine, treads for stairs 
ramps, and working surfaces for asse1 
tables 


surtace, 
ol a 


and machinery benches 


For 


Service 


ore ircle 


last 


data, ( 


( ard 


No. Ell on Re 
page this 


issue 


All-Aluminum Connector 
An all-aluminun conn 


flexible ti 


ctor tor 
of Spir-O-Line 
Ine Spir-O-| 


whict 


dressit 


parts 


without 


connectol 


For nore 


Service 


Warning Lights 
Pacific Mercury has 
flasher warning light, 
neon and transistor 
have the 
plastic 


announced a 
available in 
Both m« 


mechanism 


models 


operating seal 
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LZ, 
ALLEN 
TRENCHER 


























All over the world Allen’ Trenchers 
ire proving their superiority § for 
digging clean, precise trenches 
quickly, with freedom from 

breakdown and economy 


= esatin M300 ne JOHN ALLEN & SONS omLTD 


trench-digging problem, one of the 


Allen “ built to last” range will provide the answer. COWLEY OXFORD ENGLAND 


SUPPLY LINES FOR PIPELINES Servin the Pj lin } 
BEGIN AT... g the Pipeline Industry 


with Lincoln Arc Welding Supplies 


BIG THREE 


WELDING SUPPLY CO. 


is happy to announce their 


appointment as 


WORTHINGTON 


_ a a 


DISTRIBUTORS FOR 


OKLAHOMA NEW MEXICO 





TEXAS 


PORTABLE ROTARY AIR COMPRESSORS 
(Designed for the pipeling ndustry) 


Supply Company TWIN DRILLS 


CONTRACTORS TOOLS AND PUMPS 
PIPE TURNING TOOLS AND 
VALVES WELDING POSITIONERS 


FITTINGS 


PIPE WRAP al G BRANCHES 


DALLAS EL PASO 

INDUSTRIAL SUPPLIES WELDING SUPPLY CO. ODESSA LONGVIEW 
1717 E. Presidio LUBBOCK ALBUQUERQUE 
Fort Worth, Texas BORGER FARMINGTON 





wston, Dallas, Texas Denver, Colorado Ponca City, Okla. 
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it Vapor-prool, impact resistant 
ind will operate with top efficiency in 
any climate The lights can be used 
iround breakdown of trucks, construction 
jobs and other field work. Cast aluminum 
housing makes the product extremely 
rugged, all but eliminates damage trom 
collision and insures long life. Lenses have 
iq radrupl thickness and of optical qual- 
ty making little need for lens replace- 
ment. Design of the light gives 7,000 to 
12 ,000-foot visibility in either direction 
during the entire battery life of the neon 
Hashes The transistorized flasher has a 


visibility extending 4.000 to 5,500 feet 


cle No. E13 on Re aders 


ve this issue 


For precise pneumatic control operation .. . 


Come to Kemp 


Put an end to pneumatic control stoppages due to freezing, 
corrosion, and vapor locks. Install famous Kemp Oriad Dryers 
on your air lines to remove moisture and dirt. . .keep controls and 
delicate instruments operating smoothly and accurately. 

Kemp Oriad Dryers on your lines cost surprisingly little. 
upkeep and maintenance costs are negligible. Rugged Kemp 
design keeps dryers operating perfectly, year after year. 


Call your Kemp Representative or write us direct for 
Bulletins D-102 and D-103. The C. M. Kemp Mfg. 
Co., 405 E. Oliver St., Baltimore 2, Md. 


For more data on advertised products 


Available in all sizes for automatic, 
semi-automatic, or manual operation, 
Steam or electric reactivation. 


use Readers’ Servic: Cards, lact pace 


.* 

Density System 

An accuray density system for me; 
ing and/or controlling fluid density, 
cific gravity, percent solids or rel 
quantity has been announced by Ir 
trial Nucleonics Corporation, It is 
plicable to liquids, slurries and_ fla 
granulated, powdered or other diy 
solids. The system is based on prin 
of gamma ray transmission from a 
isotope and makes no physical cor 
with the flowing material 

The measuring head of the syste 
constructed of heavy corrosion resis 
castings welded on a section of pipe 
designed with maximum. stability 
ruggedness to withstand shock and \ 
tion under the most adverse indu 
conditions. Pipe sizes from 3 to 8 ir 
are standard: other sizes are avail 
The power supply amplifier instru: 
mav be located hundreds of feet fron 
measuring head 
For more data, circle No. E14 on Rea 
Service Card, last page this issue 








Thermometers 

W H. Curtin & Co 
“Yellow-Mite” midget type 
thermometer which is precision enginet 
for installation requiring small, acct 
thermometers 

Che thermometers, amply protected 
rugged enough for years of service, 
suited for installation in product 
lines, tanks, powel! plants etc. and ot 
accurat 


imMmnounces 


indust 


applications requiring fast 
dependable readings 

They are available in two. styles 
‘straight’ A and the “angle” 
covering a range from 30 to 700 
Leneth of well below threads is avail 
in cither 2, 4 or 6 inches and in all rar 
Thermometer tube may be replaced w 
out removing well providing ther 
proper clearance to turn the casing 
For more data, circle No, E15 on Rea« 


Service Card, last page this issue 
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here's important 


S 
new economy for you | 


\ 


in weed contro/... UREABOR*%.... 


killer is a dependable performer. It’s effec- 
tive, easy to apply, low in cost, and provides 
long residual action. Now, for as little as 30¢ 
per 100 sq. ft., you can control vegetation for 
a full year in areas like the one shown here 

Granular, dust-free UREABOR is applied at 
low rates in its delivered form...dry. There’s 
no mixing...no water to haul...no need for 
cumbersome spray rigs. UREABOR may be 
applied by hand. For most efficient treatment 
of large areas, a small special hand-operated 
spreader is available for $10.75 delivered, 
This anywhere in the U.S.A. 


new chemical can UREABOR weed killer is safe — it is non- 
volatile, nonflammable, noncorrosive and 
nonpoisonous when used as directed. It is 
of keeping any area economical and convenient; ready for use 
any time — dry. To learn more about new 
UREABOR weed killer, write today. 


prove to be your most practical way 


weed-free 





Sen “vn. in it Be Sen Aen heaton tin tN! Cel dee 













AGRICULTURAL SALES DEPARTMENT 
United States Borax & Chemical Corporation 
PACIFIC COAST BORAX COMPANY DIVISION 


\) 


630 SHATTO PLACE LOS ANGELES 5, CALIFORNIA 
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The Four Corners Pipe Line is the first 
line ever built to supply California 
refineries with oil from outside the state 


Shell Pipe Line Corporation, acting ipated expansion in California’s economy. 
as agent for the Four Corners Pipe Line A. O. Smith furnished more than 600 
Company, designed, constructed and will of the 637 miles of 16-inch main line that 
operate this important 16-inch line. The runs from Aneth, Utah, to Los Angeles. 
line itself will be owned by six companies For almost 30 years... A. O. Smith 
— Continental Pipe Line Company... line pipe has always been manufactured 
Gulf Oil Corporation .. . Richfield Oil to a high standard of quality ... precisely 
Corporation . . . Shell Oil Company .. . controlled at every step of production. 
Standard Oil Company of California .. . That’s why A. O. Smith pipe, made and 
and Superior Oil Company. installed in 1928, is still in operation. 

The purpose of the line is to tap reserves That’s why so much A. O. Smith pipe is 
of 250 to 500 million bbls. to meet antic- found in every important pipeline project 


, Coloréde_ 


) the line surmounts many obstacles. They 
include—elevations ranging from sea level 


Oh: 


i 
i 
i 
i 
i 
) 
; 
*. 
Ly 
, s 
ei 


to 6700 feet . . . deserts three major 
j ’ river crossings . . . 200 miles of solid rock 
@e iretaatic ’ 4 ... and daily temperatures fluctuating 
* between 40 and 120° F. 


nLos Aitgeles 
¥ 


TWENTYNINE * 
PALMS STATIS Arizona 


é 


New Mexico 


~ 
Through research % ...@ better way 


*- » 
SR. =a we 
TUBULAR PRODUCTS DIVISION 


Milwaukee 1, Wisconsin 
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AMOT Engine Controls 


name in controls for pipe tine engines 
| ompanies have up-dated their installed 


h the AMOT CONTROLS listed below 


THERMOSTATIC VALVES 


For jacket water and lube oil temperature control. 


MECHANICAL SAFETY CONTROLS 


Shut down engine on high water temp. or low oil pressure 


SAFETY CONTROL SWITCHES 


Sound alarms on high water temperature or low oil pressure. 


VENTED DIAPHRAGM GAS VALVES 


Shut off main gas supply to gas engines. 


THERMOSTATICALLY ACTUATED AIR VALVES 


For automatic fuel change over. 


MAINTAINS REPRESENTATIVES IN PRINCIPAL CITIES 
CATALOG AVAILABLE ON REQUEST 


AMOT CONTROLS CORP. 


FIRST ST. & NEVIN AVE RICHMOND, CALIFORNIA 








M & M BLDG 


USTON ° A 2-2203 


CORROSION PREVENTION 


— below 


ra 


For more data on advertised products, use Readers’ Service Cards, last page 


APPROVED 
BY REFINERS 


CONTAINS NO 
CHLORINATED SOLVENTS 


OR OTHER HALIDES OR SULPHIDES 


The most effective chemical for treating 


PARAFFIN 


Control paraffin in tubing, flow lines and tanks 
by the CONSTANT injection of BRAKESOL. This 
eliminates costly Paraffin removal methods. 
Reclaim tank bottoms with BRAKESOL. 


FOR SERVICE 
Contact your Supply Store or 
nearby Treating Engineer. 


Pi: . BOX 9506 © OKLAHOMA CITY, OKLA, 
EXPORT DISTRIBUTOR: THE NATIONAL SUPPLY CO., EXPORT DIVISIO 


LIGHTWEIGHT 


STEEL PIPE 


Manufactured in new, modern con- 
tinuous mills to specifications per 
ASTM -A 139 Grade B; which also 
conforms to API 5L standards. Auto- 
matic electric butt welded process, 
using CO’ gas. Pressure tested. Ideal 
for use as line pipe for gas and oil, 
for municipal water systems and irri- 
gation, high velocity tubing for air 


conditioning and heating, heat ex- 
changers, well casing, grain and min- 
eral spouting, mining, signs, as well 
as many other manufacturing and in- 


dustrial uses. 


Available in 6”, 65g", 8, 85g", 10’, 1034”, 12”, 1234”, 14” 
16” diameters; from 14 gauge up to and including .219 wall 
thickness; 20, 30 or 40 foot lengths; in plain or belled ends 
Quotations available for Victaulic or Dresser end processing, and 
coating and wrapping 


Available for immediate delivery. 


e pf ] l a7 Write or call for full specification and 
‘| Es production data to: Steel Pipe Division 


Manufacturing Company Volley, Nebrask 
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New Equipment Literature 


For more data on New Equipment or copies of Catalogs and Litera- 

ture reviewed in this issue, use the Reader Service postcards just 

inside the back cover and facing the Advertisers Index. Simply 
circle code numbers of items desired—sign and mail card. 







Flow Meters 





Centrifugal Compressor 






page illustrated booklet vives bask in- 
ition and 


centrifugal cor 
Clark Bros. Co 
Other sections in the 64-page, illu 


pressor ¢ italo offered 
theory on the selection, 
r and installation of the various types 


yrimary devices 












ed. Illustrative examples pertaining to compressors: and a general portion de 
tions for calculating throat diameters ing with compressor fundamentals. p 
flow rates and findings manometer drivers, engineerin data and specifi 
Ss are n tions 
ow Engineering and perfort 
t a copy, circle No. E16 on Readers equations appear in the s t 
5 ce ¢ ird last page th S 1s8sut ; 






to seals, testing and drivers fe 





compressors 





Caterpillar DW21 
terpillar’s 12-page rvice Card j nD th 


DW21 Reports From All Points” cites 


histo es ol his 
b. 1 Crawler Tractor 
Harvester Compan: 


rcle No. E21 on Read 






op The two color brochure 
id growth curve and its relation to International 
ld llustrated publ 






, 
loOwbowl des n Vhe 






) points out va conditions and ternational rD t torqu convert 


itions for which the DW21 







is suited gear drive crawler tractor 1 
grief specifications of both tractor and by its Construction Equipment 
t r unit are included te Melrose Park Works. 

et a copy, circle No. El7 on Reade Phe catalog is divided into 





S ce Card last pat this issut which desc1 he the leatures ol the 






crawler tractor n detail H hlichted 


Pipe Protection the preset 
I eight-page 





brochure has been re 






: ill tl new ! re 

| by Southern Pipe Coating Company 

ribing the firm’s facilities for cleaning, lo ! No. E22 R 
ng and wrapping pipe in all sizes Service Cat last page tl 





44, inch through 12 inch 












KLEET-LINE L202. 


he Bristol Company has recently pub- Detailed engineering data and perfor 
da bulletin of engineering data on ance characteristics, and a guide to writ- 
rential pressure type flow meters, The ing specifications, are highlights « 


trated booklet cover the introduction t 


\pproved installation practices for gases centrifugal compressor features an ypl 
ds and steam art explained and illus- cations horizontally ind vert lly split 


issued a new i-page catak on the Ir 


PATENTED 


PIPELINE 
VENTS 
AND 
MARKERS 





/ 
P. O. BOX 276-K ¥ | 
SHREVEPORT rT 
LOUISIANA 





Write for 


Specifications Folder 


HL FE T-L/NE 


WELDING 
FITTINGS 


REDUCERS Concentric and eccentric 
1” to 30 
ASTM A234. Sched 





N minal pipe sizes 
ASA B16.9, 
10 to 160, stainless steel, and 


other alloys Special lengths and size 






. 
Jrawin llustrate various stages in the Wagon Drills 
\ ping process, and a_ description is Ingersoll-Rand’s eight-p ‘ ; 
of the Hy l day detection test and scribes the company s thre wavon < SADDLES ~onventiona and 
controls which assure pipe being the FM-4 wagon drill, the FM-4 for pressure vessel heads. Nozzk 
coated and protected and the liahtwe ht JHM ‘ sizes from ‘4’ to 24 Fleet-Line 
, mountin saddles weld neatly into place in 
ta copy rcle No. E18 on Readers The bullet yroclaims the wa 
} | much less time, and with much 
‘J C.ard, last page this issur is the workhorse of the thre: I} I 
1 n drill SigI for rugged, su ess welding rod 
. t ned ‘ + I hy Idi ) eneral 
, Exhaust Expansion construction, foundation and quarry jobs 
j How to Solve the Problem of Exhaust The illustrate fller recommends the rotars 
Expansion” is the title of an eight for fast drillir Where w ht is a prob et 1, 
booklet issued by Flexonics Corpora- lem the lightweight wagonjack is en 
The llustrated brochure preset ployes Drill accessories are also listed ir 
rraphs and diagrams of the turbo t} bulleti 
ng gas-engine Compressors ? 
problen of exhaust 1s explained | t ) le No. E23 on R ( 
solution riven } le xon expansion Service Card last p this issur Ce mplete encirclement saddles 
including Iree-flexing, controlled- _ 





and Mod 






el 


tor are described 


H 


( xpansion 
in detail 






technical 





rry Hydra 


bulleti 


H-draulic Units 
ulics has published 


n on the 


| 
i 


com- 


twe 


company s 


Poison Ivy Protection —" 


Milburn Company presents a_ s¢ 


Co 


} Lk] rer 
} vt OOKI¢ eS] ed to se} i] 
1 copy, circle No. E19 on Readers pat booklet designed for use in trainin 
‘ ( ol supervisors workers In polsor 
(ard last page this issur } rk n |} n - 
nd poiso! oak dermatitis prevention - ——_ —_ 
} ] 1 : ’ 4 a 
The illustrated booklet outlines a thre 


poin progran stressing education, pe! 
sonal housekeepir ind avoidance of skin 
contact with POIso! vy oils 





hydraulic units. Per It explains the cause of poisor 





pump/ motor 






ice curves and detail drawings show- matitis, the manne1 





which it spreads 


Fast interested service 


Write for Literature 





ver-all dimen 







sions tor 


pes 


base-mounted ty 
ooklet 
) 
fet a copy, circle 
sk S e Card last pa 
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flange-mounted 


ire included in 


No. E20 on Readers 
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thi 





Ss Issue 





INDUSTRY 





and the course of the 
teristic leaves and fruits of the plant 


symptoms 


STEEL FORGINGS, Inc. 


P. O. Box 276K ® 


shown Shreveport, La 


lo get i copy, « rele 
last paue this 
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TIME 
TROUBLE 


WITH 


SAND-BANUM 


PURE COLLOIDAL CONCENTRATE 
Ounces Only Once a Week 
Remove and Prevent Boiler Scale 





e 
SAN-BANUM SPECIAL 
in Handy Tablets 
for ALL Radiator Cooling 
Systems—Stationary or Mobile 
Removes and Prevents 
Rust and Scale. 
e 


Stocked by Leading Supply Houses 
a 


Gulf Coast District Representatives 
WESTERN SAND-BANUM CO. 


1717 Chenevert Street, Houston 2, Texas 


American Sano-Banum Co: 


ESTABLISHED 1926 
ONE NORTH MERRICK AVENUE 


MERRICK. NEW YORK 


















ASME Code 
National Board Inspection 


Pressure Vessel 
Fabrication 


Carbon Steel 
Alloys 
Alloy Clad 


ROLLING CAPACITY 
4” thick 


BROCHURES WILL BE 
MAILED UPON REQUEST 


GENERAL 

WELDING WORKS, INC.,HOUSTON 
P. O. BOX 10197 

HOUSTON 18, TEXAS 

UNderwood 9-1458 
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Advert 


isers. Index 





* Dot preceding name of advertiser indicates that detailed data on products and services of the firm will » 


found in current Ist (1957-58) edition of The Pipe Line Composite Catalog. 
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Welding Saddles 


\ | 





wy 
PELICAN SUPPLY CO. INC. 


—— 


P. O. Drawer 1108 Shreveport (84), Lo. 
SEE YOUR NEAREST SUPPLY HOUSE 
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19 38 ASSOc |ATES: Fluor Corporation of Canada, Ltd., Toronto; 








By specifying Fluor-formed headers 







with cold-extruded nozzle outlets. 


these added savings mere realized 










dies impart a smooth, dense surface finish to the outlet 


PJ oT Teoria dials assurance of longer service life where vibration or pulsation 


stresses are involved. 








ro -> 4ig0t-j lola! " 


compression while in a tough stable condition pern 
extremely close tolerance dimensional configuratior 


to-center 





location tolerances are easily he 






centerline 





and 










within .060”. 


3. 


tiple outlet headers need no extra length for manufactur 


Fluor-formed cold extruc 









they are made to the exact length and wall thickne req 










4. 


headers are often made from stock or from the same } 


Because nozzle outlets are cold 















elsewhere in a job—production is faster, inspection i 





DIFFICULT JOBS A SPECIALTY 


Many difficult design problems can be solved by cold extru 





techniques. Qualified Fluor Products Company enginee: 


ready to furnish you specialized technical information on how 





this process can be utilized to save you time and 

Contact: EXTRUSION 
SALES, Fluor Products Com- 
pany, Paola, Kansas. WRITE 
FOR BULLETIN CE-0.001. 





klahoma Natural Gas Com- 
any compounded installation 
avings at their South River 
‘tation, Tulsa, by (1) design- 
ng for multiple outlet headers 
nd, (2) specifying Fluor- 
rmed headers with cold 
xtruded outlets. 
The diagram at the right 
khows how each of the four 
0” O.D. headers at the South 
‘iver Station eliminated five 
20” * 12” reducing out- 
et tees and eight 20” welds 
indicated by broken lines on 
lagram)—a total saving of 20 
ees ind 32 welds! 
































FLUOR PRODUCTS 
COMPANY 


ion of The Fluor Corporation, Lid. 


“i 


bene al Offices -— WHITTIER, CALIFORNIA FLUOR-FORMED 
i ‘roducts Mill—SANTA ROSA, CALIFORNIA 
) abrication Shops— PAOLA, KANSAS Product 


MAN FACTURERS AND FABRICATORS OF 
COO! ING TOWERS. PULSATION DAMPENERS. 
MUF! LERS, PREFABRICATED PIPING 

AND \>THER WOOD AND METAL PRODUCTS 


SAL IFFICES AND REPRESENTATIVES IN: Birmingham, Boston, 
hicago, Denver, Detroit, Houston, Kansas City, Los Angeles, 
¥ is, New York, Philadelphia, Pittsburgh, San Francisco, Tulsa 


ghtson Procesess, Ltd., London, England 





THAT’S WHY WE’VE ADOPTED THEM AS STANDARD 


We experimented a long time 


and found, when the 1y, and more in service life. That, in a m 
returns were in, that we got more of what we want hell, is why we wrote GASO into our standa 
in Gaso Pumps. More in adaptability to various specifications, and why we consider 
conditions. More in day-in and day-out dependable a short cut to the results we want in pumpi 
periormance. More in operating and n 


DISTRIBUTORS 


W. L. SOMNER COMPANY, Shreveport, 
Lovisana ¢ Odessa, Texas ¢ Tinsley, 
Mississippi * Brookhaven, Mississippi 

POWER PUMPS, INC., Long Beach, 


California * Farmington, New Mexico 
PEDDLERS, INC., Houston, Texas 
PUMP ENGINEERING CO., Wichita Falls, 
Texas 


LUFKIN FOUNDRY & MACHINE CO., for every oil industry need 
Casper, Wyoming 


HAGUE EQUIPMENT CO., INC., 
Evansville, Indiana 

LUFKIN MACHINE CO., LTD., 
Edmonton, Alberta 





